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EXECUTIVE SUMMARY 

PRC conducted a comprehensive ground-water monitoring evaluation (CME) inspection 
of the Feed Materials Production Center (FMPC) in Fernald, Ohio. This work assignment 
(R05002) was completed as part of U.S. EPA contract No. 68-W9-006 (TES 9). Activities at the 
FMPC include manufacturing metallic uranium fuel elements and target cores for use in reactors 
owned by the Department of Energy (DOE). The facility is owned by DOE but operated by 
Westinghouse Materials Company of Ohio (WMCO). Since the facility has a long history of 
RCRA detection and assessment monitoring, the specific inspection objectives were to examine 
the detection monitoring system and evaluate the assessment monitoring program. Waste Pit 
No. 4, the one RCRA-regulated land disposal unit at the FMPC that requires ground-water 
monitoring, is the focus of this CME. To understand the facility’s RCRA assessment program, 
however, it is necessary to understand the entire facility, because Waste Pit No. 4 is surrounded 
by several production and waste disposal operations that may be sources of ground- water 
contamination. On July 10, 1989, U.S. DOE notified US. EPA that hazardous waste was also 
placed in Waste Pit No. 5 and the clearwell. DOE also indicated that hazardous waste may also 
have been placed in the biodinitrification impoundment and two sludge ponds. 

The facility is divided into three main areas: 

The production area in the northeast section of the facility. This area 
produces uranium metals products from a series of metallurgical 
conversions in nine specialized plants. 

The waste pit/K65 silo area located in the northwest portion of the 
facility. This area was the main waste disposal area from 1951 to 1986 and 
includes Waste Pit No. 4. Waste materials disposed of in the waste pits 
include radioactive materials such as uranium and thorium. In addition, 
waste containing solvents, heavy metals, and PCBs were disposed of in 
these pits. 

0 

0 The suspect areas, at several locations throughout the facility, that may 
also be contaminating the ground water. One suspect area of major 
concern is the south field area where uranium-contaminated ground water 
is migrating off-site at a rapid rate. 

The FMPC is conducting a site-wide remedial investigation and feasibility study (RI/FS) 
that includes all three areas. 

The hydrogeology of the FMPC consists of an upper till unit, approximately 40 feet thick, 
underlain by a 160-foot-thick sand and gravel deposit. The northern half of the FMPC 
(including the waste pit area) is underlain by this till deposit. The composition of the till and the 
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movement of ground water through the till are very complex. The ground water in the till 
aquifer generally is perched, and a persistent ground-water high is in the vicinity of Waste Pit 
No. 4. The sand and gravel aquifer beneath the till aquifer is also unconfined with ground-water 
flow to the east. 

Ground-water contamination exists in both aquifers. Total uranium concentrations in the 
till aquifer are reported as high as 15,000 ug/L near Waste Pit No. 4. Total uranium in the sand 
and gravel aquifer is reported as high as 130 ug/L in the south field area. Uranium- 
contaminated ground water was also detected in both aquifers a t  several other areas of the site. 
Since several ground-water contaminant plumes tend to merge together, DOE has not identified a 
unique source for any of the plumes. VOC-contaminated ground water has also been constantly 
detected in wells adjacent to Waste Pit No. 4 and other isolated areas around the facility. All the 
site-related contamination is being investigated and will be remediated under the site-wide 
RI/FS. 

One unit at the FMPC is an interim status disposal unit, Waste Pit No. 4. In 1985, 

detection monitoring began for the waste pit. In November 1987, DOE notified U.S. EPA that 
statistical methods confirmed that Waste Pit No. 4 may be affecting ground-water quality. DOE 
submitted a Ground-Water Quality Assessment Program Plan (GWQAPP) to U.S. EPA and 
continued quarterly sampling of a newly installed assessment monitoring well network (the 
network was installed as part of the site-wide RI/FS). This first GWQAPP was subsequently 
revised to address deficiencies identified by U.S. EPA. The revised GWQAPP was submitted to 
U.S. EPA in March 1989. 

As detailed in the GWQAPP, Waste Pit No. 4 is being assessed by quarterly monitoring of 
14 till wells located at the perimeter of the waste pit area. DOE is not monitoring wells adjacent 
to Waste Pit No. 4 because it states that a contaminant unique to Waste Pit No. 4 cannot be 
identified. Likewise, the sand and gravel aquifer in the northern portion of the site is being 
monitored with 23 welis located in a line starting at the waste pit and extending eastward. The 
assessment program consists of monitoring these wells (plus upgradient wells) until  the entire 
waste pit area is remediated under the site-wide RI/FS. A t  that time, DOE will conduct ground- 
water monitoring as part of post-closure monitoring. 

PRC identified several technical deficiencies and regulatory violations while conducting 
the CME. Some of the technical deficiencies related to the GWQAPP include the following: 

DOE did not take prompt action when the second quarterly sampling 
period in May 1986 indicated that Waste Pit No. 4 may be affecting the 

ES-2 
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ground-water quality. Instead, DOE continued its detection monitoring 
program and did not notify U.S. EPA until November 1987 that an 
assessment program was necessary. 

0 The GWQAPP does not contain a schedule with milestones specific to 
Waste Pit No. 4 and other unauthorized land disposal units. 

The hydrogeology of the glacial till aquifer and subsequently ground-water 
flow zones has not been adequately characterized. The four wells tested 
for hydraulic conductivity in the waste pit area do not provide sufficient 
data to characterize this unit. In addition, monthly variation in ground- 
water flow has not been addressed. 

Some of the regulatory violations related to the GWQAPP include the following 
(applicable regulations are noted in parentheses): 

- The use of wells to monitor the till aquifer at only the perimeter of the 
waste pit area, but not adjacent to Waste Pit No. 4, will not determine the 
ground-water concentrations of hazardous constituents throughout the 
plume (265.93(d)(4)(ii)) (OAC 3745-65-93(D)(4)(b)) or characterize the 
contaminant plume (270.14(~)(4)) (OAC 3745-70- 14(C)(4)). 

e The locations of assessment monitoring wells completed in the till aquifer 
will not define the extent of the contaminant plume. No additional plans 
are stated in the GWQAPP or annual report to investigate the outer 
boundary of the plume past the perimeter wells (265.93(d)(4)(i)) 
(OAC 3745-65-93(D)(4)(a)). 

e DOE failed to adequately implement the assessment program by not 
conducting the required analyses (VOCs) in sampling rounds 1 and 2 as 
specified in the GWQAPP (265.93(d)(4)) (OAC 3745-65-93(D)(4)). 

The annual report for the assessment program omitted the analytical results 
for several wells listed in the GWQAPP (265.94(b)(2) 
(OAC 3745-65-94(B)(2)). 

e DOE placed hazardous waste in two unauthorized land disposal units. 
Because hazardous waste was disposed in two unauthorized land based 
units, these units are not in compliance with the 40 CFR 265 regulations. 

ES- 3 8 



1 .O INTRODUCTION 2386 

PRC Environmental Management Inc. (PRC) received work assignment R05002 from the 
U.S. Environmental Protection Agency (U.S. EPA) under contract No. 68-W9-006 (TES 9). The 
scope of the assignment required PRC to conduct a comprehensive ground-water monitoring 
evaluation (CME) inspection of the Feed Materials Production Center (FMPC) in Fernald, Ohio. 
The FMPC, which manufactures uranium products, is owned by the U.S. Department of Energy 
(DOE) and operated by Westinghouse Materials Company of Ohio (WMCO). The objective of the 
CME is to determine if DOE has in place a RCRA ground-water monitoring system that is 
adequately designed, operated, and maintained to detect releases and to define the rate and extent 
of contaminant migration from a regulated unit, as required under 40 CFR Parts 265 and 270. 

PRC conducted the CME in accordance with the procedures outlined in the RCRA 
Comprehensive Ground- Water Monitoring Evaluation Document (U.S. EPA, 1988a). The CME 
consisted of two segments -- a records review and a field inspection. Since US. EPA indicated 
that a review of state files would not be necessary because both offices contain parallel files, PRC 
only examined the documents at the U.S. EPA Region 5 office. The field inspection took place 
during the week of June 26, 1989. The focus of the field inspection was to observe ground-water 
sampling techniques. Through field oversight activities at this facility under a previous TES 
contract, PRC had verified the location of regulated units, and well location and consrruction. 

1.1 SPECIFIC INSPECTION OBJECTIVES 

The objective of this CME inspection was to evaluate the facility’s compliance with the 
ground-water monitoring requirements set forth in 40 CFR, Part 265, Subpart F, specifically the 
regulatory requirements of Subpart F that deal with assessment monitoring. The CME inspection 
was limited to one regulated unit, Waste Pit No. 4. However, DOE identified a second uni t  
(Waste Pit No. 5 )  and other previously mentioned land disposal units that may have received 
RCRA waste after November 1980 and reported this unit to U.S. EPA on July 10, 1989 (DOE, 
1989b). The focus of this CME is Waste Pit No. 4. 

The evaluation of Waste Pit No. 4 is complicated by the fact that several contaminant 
investigations are being conducted at the facility. These include: 

A facilities testing program ( m P )  that focuses on contaminant releases 
from the production areas and other suspect areas at the facility 

A site-wide remedial investigation and feasibility study (RI/FS) that 
focuses on the contaminants released from the waste pit area 

I 
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The facility is conducting this investigation concurrently, and the data pool (monitoring 
wells and analytical data) is shared. For example, the facility is using 43 monitoring wells in its 
RCRA ground-water assessment program. These monitoring wells are also being used as part of 
the other contaminant investigation. 

The FMPC has a long history of RCRA detection and assessment monitoring; therefore, 
the specific objectives of this CME were focused to: 

Examine the RCRA detection monitoring system used during the detection ' 

Evaluate the assessment monitoring phase of Waste Pit No. 4 including the 

monitoring phase of Waste Pit No. 4. 

number and location of wells, analytical parameters, sampling frequency, 
and sampling procedures. 

a Evaluate compliance with ground water monitoring requirements for the 
recently discovered unauthorized units. 

1.2 INSPECTION PARTICIPANTS 

The PRC inspector was: 

Edward Schuessler Geologist PRC 

The facility inspection team consisted of several members from several companies: 

Sam Cheng 
Sue Schneider 
Linda England 
Jack Craig 
John Harmon 
Phillip Levine 
William Hertel 
Bob Galbriath 

Lee Wan & Associates 
WMCO 
WMCO 
DOE 
WMCO 
WMCO 
IT/ASI 
IT/ASI 

2.0 SITE HISTORY A N D  OPERATIONS 

This section briefly discusses the site's history and operations. The discussion is general 
because much of the site's history and operations are well documented in U.S. EPA and state 
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regulatory files. However, to understand the RCRA assessment program currently being 
conducted at the FMPC, one needs a general understanding of the entire facility because the 
regulated units (Waste Pit No. 4, Waste Pit No. 5, and Clearwell) are surrounded by several 
production and non-RCRA waste disposal operations. 

2 3 8 6 

The information presented below (unless otherwise referenced) is summarized from the 
RI/FS work plan (DOE, 1988a), RI/FS Quality Assurance Project Plan (QAPP) ( W E ,  1988b), 
and the Characterization Investigation Study (CIS) reports ( W E  1987a). 

2.1 FACILITY LOCATION 

The FMPC facility is located 20 miles north west of Cincinnati in the unincorporated 
town of Fernald, Ohio (Figure 1). The facility occupies approximately 1,050 acres in a rural and 
agricultural setting. There are two surface water bodies in the FMPC site area: Paddys Run, an 
intermittent stream which recharges the sand and gravel aquifer, flows near the western boundary 
of the site, and the Great Miami River is approximately 1 mile east of the site. 

2.2 FACILITY REGULATORY HISTORY 

DOE began operations at the FMPC in early 1950 when National Lead of Ohio (NLO) 
entered into a contract to operate the facility. NLO operated the facility from 1951 to January 1, 

1986. At that time, WMCO began managing the facility under contract to DOE (DOE 1988b). 
Currently, all production operations at the FMPC have ceased (US. EPA, 1989a). 

The FMPC is subject to RCRA regulations because ( 1 )  i t  stores hazardous waste in 
numerous tanks and containers and (2) disposed of hazardous waste in land based disposal units 
after November 1980. However, facility compliance with the RCRA regulations that apply to 
storage and handling of hazardous substances is outside the scope of this work assignment. As a 
result, the CME focused on the RCRA 265 Subpart F regulations that apply to the land based 
disposal units (Waste Pit No. 4). 

The FMPC's RCRA detection monitoring program for Waste Pit No. 4 began in August 
1985. Initial background concentrations were established based on data from four sampling 
rounds from August 1985 through November 1986 (Table 1).  DOE confirmed, based on 
statistical comparisons, that the FMPC facility could be affecting ground-water quality and 
notified U.S. EPA of such on November 13, 1987 (DOE 1987~).  On November 25, 1987, DOE 
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TABLE 1 
RCRA GROUND-WATER SAMPLING SUMMARY 

getect  ion Monitorinq m 
Round I 

Comment 

Phase 1 August 1, 1985 4 till wells 
Phase 2 August 27, 1985 7 sand and gravel wells 
Phase 3 January, 1986 32 on- and off-site wells 

Round 2 

Round 3 

Round 4 

Round 5 

May 1986 

August 1986 

November 1986 

May 1987 

4 1 wells 

4 1 wells 

End of background period 

1 s t  semiannual sampling round 

Round 6 November 1987 2nd semiannual sampling round 

Sources: DOE, 1987b and DOE, 1987c. 
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2386 
submitted a ground-water quality assessment program plan (GWQAPP) to U.S. EPA stating that 
Waste Pit No. 4 would be assessed as part of the site’s ongoing RI/FS (WE, 1987d). However, 
U.S. EPA noted several inadequacies with the plan, and DOE submitted a revised GWQAPP on 
March 23, 1989 (DOE, 1989a). Section 5.0 discusses the GWQAPP in more detail. 

2.3 FACILITY OPERATIONS 

The FMPC manufactures metallic uranium fuel elements, target cores, and other uranium 
products for use in reactors operated for DOE (U.S. €PA, 1988b). Past activities also included 
processing small amounts of thorium. In addition, thorium from other facilities is stored at the 
facility. The RI/FS QAPP gives a detailed discussion of plant operations. 

2.4 FACILITY DESCRIPTION 

The FMPC site (Figure 2) is divided into three general areas: the production area, the 
Waste Pit/K65 area, and the suspect areas. 

2.4.1 Production Area 

The production area is located in the northeast section of the facility. Activities at the 
production area to produce uranium metals products involves a series of chemical and 
metallurgical conversions that occur in nine specialized plants. The nine plants are: 

. Preparation Plant (Plant I )  b Metals Fabrication Plant (Plant 6)  
0 Refinery (Plants 2 and 3) b Plant 7 (Plant 7) 
b Green Salt Plant (Plant 4)  b Scrap Recovery Plant (Plant 8) 
0 Metals Production Plant (Plant 5) Special Products Plant (Plant 9) 

In addition, a number of other buildings and processes support the activities at these nine plants 
(DOE, 1988~).  

In general, uranium production begins at the Preparation Plant with concentrated ore, 
recycled uranium from spent reactor fuel, or with various uranium compounds. These materials 
are dissolved at the Refinery, and uranium is extracted into an organic liquid and then back- 
extracted into dilute nitric acid to yield a solution of uranyl nitrate. Urenium trioxide is created 
by evaporating and heating the uranyl nitrate. The uranium trioxide is then converted to 
uranium tetrafloride (green salt) in the Green Salt Plant. In the Metals Production Plant, uranium 

6 
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tetrafloride and magnesium are combined to produce uranium metal. This primary uranium 
metal is then remelted with available scrap uranium metal to yield purified uranium ingots, 
which are extruded in the Metals Fabrication Plant to form rods and tubes. Primary metal and 
metal castings of other shapes are also final products. 

2.4.2 Waste Pit/K65 Area 

The waste storage area (Waste Pit/K65 Area) was the principal waste storage area at the 
FMPC facility (DOE, 1988a). This area includes six waste storage pits and is located in the 
northwest portion of the facility (Figure 2). A detailed listing of the types and volumes of w a t e  
disposed of in the waste pits is provided in Volume 2 of the CIS (DOE, 1987a). In addition, 
Volume 2 of the CIS presents analytical results of samples taken from each waste pit. The 
following waste pit descriptions are summarized from the CIS. Appendix A presents summary 
tables. 

Waste Pits No. 1 and No. 2, excavated into an existing clay lens, were used periodically 
from 1952 to 1959 to store and dispose of plant wastes. These pits primarily received neutralized 
waste filter cake, production plant sump cake, depleted slag, contaminated brick, and sump 
liquor. Although the primary waste disposed of in these pits were dry wastes, decant pipes from 
K65 silos constructed through the west berms of the pits may have contributed some liquid 
wastes. DOE estimates that 1,258,000 Kg of uranium and 400 Kg of thorium were disposed of in 
these two pits. 

Waste Pit No. 3, also excavated into an existing clay lens, received wastes from 1959 through 
May 1968. This waste pit was operated as a settling basin from 1959 to 1968. The liquid waste 
stream consisted of lime-neutralized radioactive raffinate. The waste pit also received dry waste 
consisting of slag leach residue, filter cake, f ly  ash, and lime sludge. An estimated 129,000 Kg of 
uranium and 400 Kg of thorium were disposed of in this waste pit. 

Waste Pit No. 4 was constructed in 1960 with a 2-foot compacted clay liner on the walls 
and bottom of the waste pit; it received wastes until 1986. This pit received cakes, slurries, 
raffinate, graphite, noncombustible trash, and asbestos. Barium sulfate was also a major (and 
unique) waste disposed of in Waste Pit No. 4. An estimated 3,000,000 Kg of uranium and 61,800 
Kg of thorium were disposed of in this waste pit. 

Waste Pit No. 5 was constructed in 1968 with a 60-mil synthetic liner; it received liquid 
waste slurries from 1968 to 1983. The liquid wastes include neutralized raffinate settling solids, 
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slag leach slurry, sump slurries, and lime slurries. This waste pit also received water from Waste 
Pit No. 6 until 1987. An estimated 50,309 Kg of uranium and 17,000 Kg of thorium were 
disposed of in this waste pit. Recently, DOE discovered that this waste pit may have received 
RCRA U- and P-listed wastes from the FMPC laboratory ( W E  1989b). If this waste pit did 
receive RCRA waste after 1980, it should be operated and monitored as a RCRA unit. U.S. EPA 
has not determined the regulatory status of this unit. Water and sediment samples collected from 
this pit during the CIS study indicate that both arsenic and cyanide are present in both media. 

Waste Pit No. 6 was constructed in 1979 with a synthetic liner; it operated until 1985. 
Solid wastes disposed of in this pit include green salt, filter cake, and process residues containing 
elevated levels of uranium. An estimated 843,142 Kg of uranium was disposed of in this waste 
pit. 

Two other pits are located in the Waste Pit/K65 Area: the burn pit and clear well. The 
burn pit was constructed in 1957 and received laboratory chemicals and combustible materials. 
Its actual inventory of wastes and the dates of operation were not reported in the documents 
reviewed. The clear well was the final settling basin for surface water runoff and water from 
Waste Pit No. 5 prior to its discharge to the Great Miami River. 

2.4.3 Suspect Areas 

DOE identified several areas of possible ground-water contamination classified as "suspect 
areas." These areas include the south field, several rubble piles and drum storage areas, fire 
training pits, and a laboratory equipment burial area (DOE 1988~).  Of these suspect areas, the 
south field area is of concern because radionuclides have contaminated the ground water. 
Information regarding contamination at the other areas is not available, but the areas are not 
RCRA regulated; therefore, these areas will not be discussed further in this CME report. 

DOE concluded that the source of contamination in the south field is stormwater runoff 
from the FMPC production area and waste storage area. Contaminants have been transported to 
the south field area by surface water in Paddys Run and by the Storm Sewer Outfall Ditch. 
These surface water pathways have eroded the till, allowing for direct recharge to the sand and 
gravel aquifer (DOE 1989~) .  

9 
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3.0 SITE GEOLOGY 

Numerous reports describe the regional and site-specific geology. However, most of the 
available geologic information is synthesized in the Hydrogeologic Study of FMPC Discharge to 
the Great Miami River (DOE 19884). In addition, DOE is in the process of conducting a site- 
wide RI/FS that includes the advancement of several hundred soil borings, installation of 
hundreds of monitoring wells, and ground-water modeling. The general regional geologic setting 
is described by the topography, bedrock geology, and surficial geology. The site-specific 
geologic setting focuses on the two surficial geologic units: ( I )  surface till and (2) underlying 
outwash sand and gravel unit. 

3.1 REGIONAL GEOLOGY 

The topography in the FMPC area consists of a relatively flat glacial till plain 
approximately 580 feet above mean sea level (MSL) between several bedrock outcrops that reach 
elevations of over 800 MSL (USGS, 1981). The FMPC is located on the glacial till plain. The 
surface elevation of the glacial deposits ranges from 600 feet west of the FMPC to 540 feet at the 
Great Miami River east of the site (Figure 3). 

The geology of the FMPC site area generally consists of I50 to 200 feet of Pleistocene age 
glacial deposits overlying Ordovician shale bedrock (Figure 4). The bedrock consists of 
predominantly flat-lying Ordovician shale with thin, interbedded layers of limestone. This shale 
is part of the Cincinnatian Series and has a total thickness of approximately 800 feet. Prior to the 
glacial events of the Illinoisan and Wisconsinan Periods, the ancestral Great Miami River eroded 
the bedrock surface and created an entrenched valley approximately 200 feet deep. This bedrock 
valley is 1/2 to 2 miles wide with a broad flat bottom and steep walls forming a "U" shape. 
During the subsequent Illinoisan and Wisconsinan (Pleistocene) glacial events, the valley was 

filled with glaciofluvial sand and gravel deposited by the melt waters of the retreating glaciers. 
Interbedded in the sand and gravel deposits are glacial till deposits of limited areal extent 
consisting of poorly sorted pebbles and cobbles in a clay matrix. 

3.2 SITE-SPECIFIC GEOLOGY 

The geology of the FMPC site consists of a surficial glacial till unit overlying the regional 
glacial outwash deposit described above (DOE, 1989d). The glacial till is approximately 20 to 40 
feet thick, with the base of the till generally at 540 feet MSL. The till composition varies both 
horizontally and vertically. In general, the till consists of low permeability silty clay with some 
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sand and pebbles. Within the till are lenses of highly permeable sand and 'flowing sands" 
(Galbraith, 1989). To the east and south, the till grades into a silty sand deposit described as 
Pleistocene lake deposit (DOE, 1989~).  The till unit is extensive to the north and west to at least 
the limits of the boring program. However, Paddys Run has eroded the glacial till in the 
northwest and the glacial lake deposit in the southwest, exposing the underlying sand and gravel 
outwash deposit ( W E ,  1989~).  

Underlying the glacial till and lake deposits is a sequence of highly permeable sand and 
gravel outwash deposits approximately 160 feet thick, with the base at about 380 feet MSL. In 
the vicinity of the waste pit and western production area, this sand and gravel unit is reported to 
be divided by a greenish-black silty clay approximately 10 to 20 feet thick and commonly 
referred to as the "blue clay' (DOE, 1988b). However, based on the borelogs generated from the 
RI/FS and a discussion with the project geologist, this unit may not be as contiguous as 
previously thought; instead it may represent several discontinuous clay units at approximately the 
same elevation. 

4.0 HYDROGEOLOGY 

As with the geology described above, most of the available regional hydrogeology 
information is synthesized in the Hydrogeologic Study Of The FMPC Discharge To the Great 
Miami River study (DOE, 1988d). The site-specific hydrogeology is described in part by the 
Ground- Water Quality Assessment Program Annual Report (DOE 1989~).  The hydrogeology of 
the sand and gravel unit has been reasonably well defined; however, the hydrogeology of the 
glacial till unit is very complex and has not been completely characterized. In addition, surface 
water bodies play a large role in the regional and site hydrogeology. 

4.1 REGIONAL HYDROGEOLOGY 

The regional hydrogeology consists of mainly a highly permeable glacial outuash sand and 
gravel aquifer within a bedrock valley. Portions of the sand and gravel aquifer are overlain by 
low permeability glacial till and lake plain aquifer. Since the glacial till aquifer is not regionally 
extensive, i t  is not discussed in this section. 

Ground water in the sand and gravel buried valley aquifer flows from the west, north, 
and east toward the intersection of several buried bedrock valleys (Figure 5 ) .  Ground water exits 
this area by flowing southwest through a branch of the buried valley aquifer near New Baltimore, 
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Ohio. The Southern Ohio Water Company (SOWC) pumping wells produce a pronounced and 
persistent cone of depression and alters neutral ground-water flow significantly. 

The hydrogeologic characteristics of the sand and gravel buried valley aquifer have been 
reported by Spieker (1968). Transmissivity values range from 4,700 to 67,000 square feet per day 
(f?/day). Spieker estimated the storage coefficient to be about 0.2. Individual wells in the area 
are capable of pumping up to 3,000 gallons per minute (gpm). 

Two surface water bodies are of concern in the FMPC site vicinity: Paddys Run and the 
Great Miami River. Paddys Run, an intermittent stream that extends down the entire western 
edge of the FMPC, receives surface water runoff and seep water from the waste pit area (DOE 
1988e). When Paddys Run is filled with surface water, it flows south and eventually discharges 
to the Great Miami River. The northern stretch of Paddys Run is floored by the glacial till 
deposit, which impedes (to some extent) surface water recharge to the underlying sand and gravel 
aquifer. The southern reach of Paddys Run has eroded through the glacial till, and surface water 
freely recharges the sand and gravel aquifer (DOE 1989~).  The Great Miami River is a major 
surface water body approximately 4000 feet east of the FMPC. This river flows southwest and 
exhibits meandering patterns with sharp directional changes over short distances (DOE I988d). 

4.2 SITE HYDROGEOLOCY 

The site hydrogeology consists of 2 aquifers: a perched aquifer in the surficial glacial ti l l  
unit, underlain by a highly permeable regional sand and gravel buried valley aquifer. The 
facility has completed several wells in each aquifer; "1000" series wells are completed in  the 
glacial till aquifer, whereas "2000," "3000," and "4,000" series wells are completed in the regional 
sand and gravel aquifer. 

The hydrogeology of the surficial glacial till aquifer is very complex in regard to both the 
composition of the hydrogeologic unit (and subunits within the till) and the ground-water flow 
pattern, The till is a very complex glacial unit with numerous lenses of sand and gravel. Some of 
the sand lenses are very loose and under pressure; these area are termed "flowing sands." 
Insufficient information is available to determine the lateral extent of and interconnection 
between the sand lenses. In any event, these lenses can act as significant pathways of ground- 
water (and contaminant) migration. During the RI/FS field activities, slug tests were performed 
of the till wells to define horizontal hydraulic conductivity. Results of the slug testing are 
presented in Table 2 and indicated that the hydrauiic conductivity of the glacial till unit is 
variable. The hydraulic conductivities range from a relatively high value (1.6 x IO'' cm/sec) to a 
relatively low value (2.5 x cm/sec). 
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TABLE 2 
RESULTS OF SLUG TESTS: TILL WELLS 

WELL 
1008 
1012 
1018 
I025 
1034 
1035 
1041 
1046 
1048 
1065 
1079 

HYDRAULIC CONDUCTIVITY 
(CM/SEC) 

1.6 x 

1.3  x 1 0 ' ~  

5.7 x 1 0 ' ~  

2.5 x 10'6 

2.5 x 1 0 ' ~  

2.5 10-5 

1.1 x lo-& 
6.8 x I O m 5  
1.6 x I O e 4  
2.2 x 1 0 ' ~  

1.8 x 1 0 ' ~  

Source: Reproduced from DOE 1989e. 
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The entire till aquifer is a perched aquifer, because unsaturated sand and gravel occurs 
between the till and the underlying saturated buried valley sand and gravel aquifer. No 
information k available regarding the amount of recharge the till aquifer contributes to the 
underlying sand and gravel aquifer. 

The occurrence of ground water in the till is also very complex. Some wells are dry 
whereas other wells in the same area and of equal depth contain water. In addition, the water 
table elevations in some wells located in the waste pit area fluctuate greatly over time, while 
other wells in the same general area have relatively constant water table elevations. 

PRC contoured the water table elevations in the till wells for May 1988 (wat,er table 
elevations were obtained from the RI/FS database). Two wells (1084 and 1077) were excluded 
because the data indicate that these wells may be hydraulically separate. The contour shows a 
pronounce ground-water mound centered around Waste Pit No. 4 (even including wells 1084 and 
1077 the ground water mound exists around Waste Pit No. 4). The water table map prepared by 
PRC is in general agreement with the water table map presented in the Ground-Water Quality 
Assessment Program Annual Report (Figure 6 )  (DOE, 1989~).  PRC also used information from 
the database (DOE,.1989f) to contour water levels of subsequent months. These maps showed the 
ground-water mound dissipates in the fall and winter, but a ground-water high still remaining in 
the area of Waste Pit No. 4. 

The ground water in the sand and gravel aquifer is basically unconfined (the lower 
portion of this aquifer may be semiconfined depending on the characteristics and extent of the 
blue clay). Ground-water flow in the sand and gravel aquifer is generally to the east (Figure 7) 
at an estimated rate of 70 feet/year (DOE, 1989~).  None of the site investigations has included 
pump tests to determine the hydrogeologic characteristics of this aquifer (Galbraith, 1989). 
However, ground-water flow has been modeled using the existing data, and the model has been 
calibrated and verified (DOE, 1989~) .  A review and assessment of this model is outside the scope 
of this work assignment, but is being conducted under a different contract. 

5.0 GROUND-WATER MONITORING SYSTEh! 

The FMPC is currently in assessment monitoring and uses a different ground-water 
monitoring system than that used for detection monitoring. This section describes the detection 
monitoring program and Ground- Water Quality Assessment Program. 
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5.1 RCRA DETECTION MONITORING PROGRAM 

The RCRA ground-water monitoring program for Waste Pit No. 4 began in August 1985. 
The elements of a RCRA detection monitoring program, as specified in 40 CFR Part 265, should 
at a minimum include the following: 

b A ground-water sampling and analysis plan 

b A minimum number of wells 

Sampling of specific analytical parameters at specified intervals b 

0 Statistical calculations and reporting 

This section examines the detection monitoring system at the FMPC. 

The RCRA Detection Monitoring Sampling and Analysis Plan ( W E ,  3987b) includes 
specific procedures for sample collection, preservation, shipment, analysis, and chain-of-custody. 
However, the plan has several technical deficiencies, such as inappropriate containers for volatile 
organic compounds, inappropriate preservation for total organic carbon (TOC) samples, and no 
mention of replicate measurements for indicator parameters. After U.S. EPA issued a complaint, 
DOE addressed these deficiencies in the sampling and analysis plan prepared for the Ground- 
Water Quality Assessment Program Plan (GWQAPP) (DOE, 1989a). 

The initial detection monitoring system consisted of 40 wells monitoring both the shallow 
ti l l  and deeper sand and gravel aquifers (Figure 8). However, only five nested wells were located 
so as to immediately detect any statistical change in the ground-water quality. The monitoring 
system monitored the two aquifers through two networks. As a result, each of the two 
monitoring networks had its own upgradient well. 

As part of the RCRA detection monitoring program DOE should collect and analyze 
samples for drinking water parameters, ground-water quality, and contaminant indicator 
parameters at time intervals specified in 40 CFR 265 Subpart F. This includes collecting samples 
for all parameters at upgradient and background wells quarterly to establish existing and 
background conditions. However, the initial background sampling period consisted of collecting 
the first quarter samples over a 5-month period. The next three sampling rounds were conducted 
at 3-month intervals. The background sampling period specified in 40 CFR 265 Subpart F is 1 

year. However, the background sampling period for the FMPC extended over 16 months. After 
initial background concentrations were established, DOE collected samples on a semiannual basis. 
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While conducting its detection monitoring program of Waste Pit No. 4, DOE submitted six 
RCRA Ground Water Monitoring Reports. Each report contains conclusion regarding the 
groundwater quality near Waste Pit No. 4. Some of these conclusion are presented below for 
sulfates, uranium, and VOCs. 

Bound 3 (DO E. 1987b): 
"As with radionuclides, the presence of these constituents (sulfate and chloride) is an 
indication that Pit 4 may be influencing the shallow ground water." 

"The presence of these radionuclides (uranium) is an indication that Pit 4 may be 
influencing the shallow ground water." 

"This is the first time VOCs have been detected in these wells (MW-19TP and MW-ZOTP) 
and the significant of these results cannot be evaluated at this time." 

Round 4 (DOE. 1987e): 
*As with radionuclides, the presence of these constituents (sulfate and chloride) is an 
indication that Pit 4 may be influencing the shallow ground-water." 

"These results are consistent with data gathered during previous sampling rounds. The 
presence of uranium is an indication that Pit 4 may be influencing the shallow ground 
water ." 

"This is the third time low concentrations of VOC have been detected in well MW-19TP. 
This may be an indication that MW-19TP is receiving ground water contain low 

concentrations of VOCs from Pit 4." 

Round 5 (DOE. 1987~): 
"The presence of these constituents (chloride and sulfate) is another indication that Pit 4 

may be influencing shallow ground water." 

"Uranium values in wells MW-lgTP, 21TP. and 22TP are the highest of all wells 
monitored . . . As with chloride and sulfates, this is another indication that Pit 4 is 
influencing shallow ground water." 
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"This is the fourth time low concentrations of Voc's have been detected in this well 
(MW-19TP). This is a clear indication that MW-19TP is receiving ground water 
containing low concentrations of VOCs from Pit 4." 

The conclusions become more definite through the sampling rounds that Waste Pit No. 4 is 
affecting the shallow ground water quality. 

DOE conducted its statistical analysis of indicator parameters after its first semiannual 
sampling period. The mean and variance of each indicator parameter for the upgradient wells 
were calculated and submitted to U.S. EPA with the round 5 results. The statistical calculations 
were originally conducted at the 0.05 level of significance (instead of the 0.01 level of 
significance as specified in 40 CFR 265); however, downgradient results compared to background 
at either significant level would have revealed statistically significant changes in ground-water 
quality. 

The RCRA reporting requirements applicable to the FMPC detection monitoring program 
include ( 1 )  the notification of U.S. €PA that the facility may be affecting the ground-water 
quality followed by implementation of a ground-water assessment program and (2) the separate 
identification of each well in the detection network well having concentrations that exceed the 
U.S. EPA Interim Primary Drinking Water Standards listed in Appendix 111 to 40 CFR 265 
Subpart F. DOE satisfied both of these requirements. DOE notified U.S. €PA on November 13, 
1987, of a statistically significant change in the ground-water quality. Also, each of the ground- 
water monitoring reports separately identifies each well and the parameters that exceed the 
standards set in Appendix 111 to 40 CFR 265 Subpart F. 

I 5.1.1 RCRA DETECTION MONITORING WELL LOCATION 

The initial RCRA detection monitoring system consisted of four groups of wells. These 
wells are identified on Figure 8 and described below: 

b Five shallow wells completed in the till in close proximity to Waste Pit No. 
4 (well MW-12 (upgradient), and wells MW-I9TP, MH'-21TP, MW-22TP, 
and OS )A).  

a Fourteen wells completed in the sand and gravel aquifer and located within 
the FMPC boundaries. The majority of the wells are in the waste pit area 
(wells MW-Is, MWld, MW-3, MW-4, MW-5, M W - ~ S ,  MW-ad, MM'-lO, 
MW-l3s, MW-l3d, MW-19s, MWl9d, MW2ls, and MW-22s). 

and gravel aquifer (wells P- 1, P-2, and P-3). 
Three plant production wells completed in the deeper portion of the sand 
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Eighteen monitoring wells and four water supply wells completed in the 
sand and gravel aquifer outside the FMPC boundaries (wells SW-2 
(upgradient), MW-9, MW-I 1 ,  MW14s, MW-J4d, MW-ISs, MW-I6s, MW- 

ISd, OS-2, and OS-3). 
i6d. M w - 1 7 ~ ~  MW-17d. Mw-18~. MW-18d. MW~OS, MWZOd, OS-1, HK- 

The rationale for the number and locations of wells is not described in the RCRA 
Sampling and Analysis Plan (DOE, 1987b). As shown on Figure 8, wells at locations 1, 21, 19, 
and 22 are the only wells close enough to immediately detect a release from Waste Pit No. 4. In 
addition, the purpose of the other wells, which can be affected by other sources of 
contamination, is not explained. The location of the detection monitoring wells was adequate, 
however, to immediately detect a release from the regulated unit because RCRA hazardous 
constituena, and radionuclide contamination was detected in each of the first six sampling rounds. 
After the contamination was detected, W E  continued to collect the initial background samples 
on a quarterly basis before conducting a statistical comparison (as required by 40 CFR 265 
Subpart F). DOE conducted the statistical comparison after the first semiannual sampling event 
(round 5 ) ,  to confirm that statistically significant changes in ground-water quality occurred and 
that Waste Pit No. 4 may be affecting the ground water (DOE, 1987~) .  

5.1.2 MONITORING WELL CONSTRUCTION 

The construction details of the detection monitoring wells were not available for review. 
The inspector requested DOE to furnish all boring and well completion logs for the RCRA 
ground-water program. However, DOE submitted borelogs and well completion logs for only a 
portion of the borings and wells used in the RI/FS and assessment monitoring programs. 

Based on the available information, several technical deficiencies and regulatory violations 
were identified: 

The upgradient monitoring well used to compare all other wells completed 
in the till aquifer is "screened in the glacial till and weathered bedrock" 
(DOE, 1987b). Because this well is screened across two hydrogeologic 
units, the ground-water samples were not representative of either aquifer. 

The wells completed in the till adjacent to Waste Pit No. 4 were installed 
in excavated pits that were then backfilled with a backhoe (MW-TP19, 
MW-TP20, MW-TP21, MW-TP22). These wells have no sand pack or 
annular seal to maintain the integrity of the borehole. 

Several monitoring wells were constructed in such a manner that water 
level elevations could not be measured (DOE, 1987b). 
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5.2 RCRA ASSESSMENT MONITORING PROGRAM 

The RCRA ground-water quality assessment program began on November 13, 1987, when 
DOE notified EPA that statistical comparisons had confirmed that Waste Pit No. 4 may be 
affecting the ground-water quality (DOE, 1987~).  This section evaluates the RCRA ground- 
water assessment program in terms of the elements required by 40 CFR Part 265 Subpart F 

0 Confirmatory sampling 

e Ground-water quality assessment plan 

0 Quarterly monitoring for those contaminant that are affecting the ground- 
water quality 

e Appropriate reporting 

5.2.1 Confirmatory Sam piing 

The statistical comparison of indicator parameters collected during round 5 (first 
semiannual sampling round) confirmed that Waste Pit No. 4 may be affecting the ground-water 
quality, but no immediate confirmatory sampling was conducted as required by 40 CFR 265.93 

(c)(2). Instead, DOE continued to follow the notification procedures stated in 40 CFR 265.93 
(d)(l and 2) and submitted a ground-water quality assessment program plan (GWQAPP) to US. 
EPA on November 25, 1987, within the required time frame. Even though not conducted 
immediately, DOE considers the next semiannual sampling (round 6) to be the confirmatory 
sampling round (DOE, 1989a). However, the round 6 ground-water monitoring report does not 
discuss split sampling or recalculating of the statistical comparison as required by 40 CFR 265.93 

(C )(2 1. 

5.2.2 Ground- Water Quality Assessment Program Plan 

Because DOE determined that Waste Pit No. 4 may be affecting the ground-water quality, 
i t  submitted a GWQAPP to U.S. EPA (DOE, 1987d). U.S. €PA reviewed this document and 
submitted a complaint listing several technical deficiencies (U.S. EPA, 1989b). DOE responded 
to this complaint with a revised GWQAPP on March 23, 1989 (DOE, 1989a). U.S. EPA's 
comments on the original GWQAPP and DOE'S responses are presented in Appendix B. 

PRC reviewed the revised GWQAPP to evaluate its compliance with the four regulatory 
requirements as stated in 265.93 (d)(3): 

25 33 



2386 

e Location and depth of wells 

e Sampling and analytical methods 

e Evaluation procedures 

e Schedule of implementation 

5.2.2.1 Monitoring Well Location 

The revised GWQAPP states that 43 monitoring wells will be used in the assessment 
program. These wells are listed in Table 3 and shown on Figure 9. As shown on Figure 9, the 
till aquifer is being monitored by 14 downgradient wells and two upgradient wells. The 
downgradient wells monitor the circumference of the waste pit area. Although not shown in 
Figure 9, there are a number of wells inside and outside the waste pit area not being used in the 
assessment monitoring program. 

The location of assessment program wells screened in the upper glacial till aquifer around 
the perimeter of the waste pit area is not adequate for two reasons. First, they are too far from 
the regulated unit to monitor any releases from the unit or determine the concentration of 
contaminants throughout the plume (265.93(d)(4)(i)). Second, since the contaminant plume 
extends beyond these wells, they are not located properly to determine the extent of 
contamination (265.93(d)(4)(ii)). 

The rationale DOE gives for locating the till aquifer wells at the perimeter of the waste 
pit area is that several of the waste pits have similar materials in them and that no indicator 
constituent unique to Waste Pit No. 4 could be identified from the CIS characterization (DOE, 
1989a). In addition, DOE stated that it has not made a determination if RCRA hazardous 
constituents have been released from Waste Pit No. 4; and therefore, it is conducting quarterly 
monitoring of wells completed in the till unit located around the parameter of the waste pit area 
(DOE, 1989g). This plan is not adequate because; (1) the wells are too distant from Waste Pit No. 
4 to determine if it is releasing RCRA hazardous constituents into the ground water (which well 
19TP has already detected, but not included in the present assessment monitoring network), and 
(2) DOE, in its first 2 assessment sampling rounds did not analyze ground water samples for 
VOCs, a major class of RCRA hazardous constituents. 

ll 

The location of assessment monitoring wells around the perimeter of the waste pit area is 
not adequate to determine if hazardous constituents have entered the ground water. A review of 
the existing data indicates: 
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TABLE 3 

SELECTED RI/FS WELLS AND SITE-SPECIFIC PARAMETERS 
FOR T H E  RCRA ASSESSMENT PROGRAM 

Parameters 

Cobalt 
Beryllium 
Zinc 
Vanadium 
Nickel 
Copper 
Magnesium 
Calcium 
Aluminum 
Barium 
Chromium 
Lead 
Silver 
Iron 
Fluoride 
Nitrate 
Chloride 
Sulfate 
PH 
Conductivity 
TOC 
TOX 
Tetrachloroethene 
Methylene Chloride 
Dichloroethane 
Acetone 
Tr ic hloroet hene 
Toluene 
Total Uranium 
Uranium-234 
Uranium-235 
Uranium -23 8 
Thorium-228 
Thorium-230 
Technetium-99 

Organic Phosphate 
PCB 

Pat  ionale 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A. 
A 
A 
A,B 
A,B 
A,B 
I 
I 
I 
I 
A 
B 
B 
I3 
C 
B 
A 
A 
A 
A 
A 
A 
A 

A 
A 

UDnradient Till Wells 

I024 
1052 

Downgradient Till Wells 

1027 
1080 
1079 
1004 
1074 
1031 
1028 
I072 
1030 
1038 
1081 
1083 
1082 
1025 

Upgradient Sand & Gravel Wells 

2066/3066 
2043/3043 

Downgradient Sand & Gravel Wells 

300 1 /400 1 
2084/3084 
202 1 
20 19/30 19 
2027 
2010/3010/4010 
2013/3013/4012 
205 1 /305 1 
2055/3055 
3008/4008 
3024 
2037/3037 

A 
B 
C 
I Ground Water Indicator Parameter. 

Major constituent of Waste Pit No. 4. 
Constituent found in waste pit area ground water. 
Consistent of Waste Pit No. 4. 

Source: DOE 1989a. 
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0 A persistent ground-water high centered around Waste Pit No. 4. 

0 Consistent occurrence of VOCs in MW-19TP in rounds 2 through 6 of 
detection monitoring and round I of assessment monitoring (samples from 
this well were not analyzed for VOCs in round 2 of the assessment). 

0 The highest total uranium and total thorium concentrations are from 
monitoring wells adjacent to Waste Pit No. 4 (MW-TP19, MW-TP-21, and 
MW-TP22). 

0 The highest Concentrations of sulfate in the ground water are centered 
around Waste Pit No. 4. 

0 Iso-concentration contours of sulfate and uranium exhibit a similar pattern 
in the Waste Pit No. 4 area. 

These data indicate that Waste Pit No. 4 may be the major source of radionuclide and RCRA 
hazardous constituent contamination in the waste pit area should be assessed more closely. 
Additionally, this information will be vital to any contaminant transport modeling effort 
conducted to interpret the data. 

The current assessment well network for the till aquifer cannot define the extent of 
contamination. Table 4 lists the monitoring wells completed in the till unit and the total uranium 
concentrations for the first two rounds. Although uranium is not a RCRA hazardous constituent; 
all solid waste (including leachate) originating from a RCRA regulated unit which has RCRA 
hazardous waste disposed of in it are hazardous wastes subject to assessment monitoring 

(261.3(~)(2)(;)). Waste pit No. 4 has RCRA listed hazardous waste (VOCs) and characteristic 
wastes; and monitoring well 19TP is "receiving ground water containing low concentrations of 
VOCs from Pit 4" (DOE, 1987~).  Therefore, the extent of uranium concentration originating 
from Waste Pit No. 4 should be part of the GWQAPP. The extent of contamination either from 
the waste pit area or specifically from Waste Pit No. 4 is difficult to determine because of the 
several potential sources of radionuclide contamination at the FMPC. However, because 
significant contamination is present in the most downgradient assessment wells, the monitoring 
network is inadequate to define the extent of contamination either originating from the waste pit 
area or specifically from Waste Pit No. 4. 
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TABLE 4 

ASSESSMENT WELL URANIUM RESULTS 
(Glacial Aquifer Wells) 

m 
,1079 

1025 

1028 

1004 

1031 

1074 

1072 

1030 

1083 

1027 

Listed in Annual Reoory' 
Round 1 Round 2 

N N 

N N 

N N 

N N 

N N 

N N 

N N 

N N 

Y Y 

Y Y 

1038 N N 

I082 N N 

1081 N N 

I080 N N 

Listed in 
RI/FS Database 

Y 

Y 

N 

N 

N* 

N* 

N 

N 

Y 

Y 

N* 

N* 

N* 

Y 

Uranium 
Concentration (un/L) 
Round I Round 2 

2 2 

8 9 

N R ( ~ )  NR 

NR NR 

3 NR 

4 NR 

NR NR 

NR NR 

94 139 

1 < 1  

5 NR 

1,137 NR 

26 NR 

7 6 

Notes: 

a Y = Yes; N = No if analytical result is listed in the GWQAPP Annual Report. If N,  then 
the result was extracted from the RI/FS database if possible. 

b NR -- Not reported. 

8 Reported in RI/FS database for Round 1, but not Round 2, of assessment monitoring. 
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The number and location of assessment wells in the sand and gravel aquifer (3000- and 
4000-series wells) does not appear adequate to define the edge of the contaminant plume in this 
aquifer, especially for the 3000-series wells. This conclusion is based on the limited data 
supplied in the GWQAPP annual report which includes the analysis of only 14 of the 23 
downgradient 2000-, 3000-, and 4000-series wells. In addition, VOCs were not analyzed in 
either of the first two sampling rounds as required by the GWQAPP. Since the contaminant 
plume extends north, south, and east beyond the limits of the assessment wells, the inclusion of 
several RI/FS wells would add valuable information in terms of defining the contamination 
boundaries. 

All the assessment monitoring wells were adequately constructed to yield representative 
ground-water samples. Several wells in the waste pit area (MW-TP19, MW-TP21, and 
MW-TP22) that are not part of the assessment monitoring program but can yield valuable 
information. Although these other wells were constructed in a manner such that ground-water 
samples may not be representative of ground-water quality, they are the only wells in the 
immediate area of Waste Pit No. 4, and the data must be used until properly constructed wells at 
these locations can be installed and sampled. 

The sampling and analysis plan (SAP) used in assessment monitoring is essentially the 
same as that used for the RI/FS sampling. The sampling and analysis plan is generally adequate 
to meet the technical objectives of the GWQAPP. With the exception that there are no specific 
sampling procedures for collecting TOX and TOC sample fractions. 

PRC observed the sampling of assessment monitoring wells to check the field procedures 
against those established in the sampling and analysis plan of the GWQAPP. In general, the field 
sampling procedures were carried out with an acceptable level of competence. The sampling 
technicians were careful to keep decontaminated equipment wrapped in plastic or out of contact 
with other equipment until used for sampling. Good field notes were taken on standardized 
forms consistent with the sampling and analysis plan and RI/FS QAPP. 

Some technical weaknesses were observed during the inspection. However, the degree to 
which they affected the analytical results is uncertain. The weaknesses are as follows: 

a Methods used to decontaminate the submersible pump and bailers meet the 
requirements in the SAP but were hastily conducted, equipment (bailers, 
pumps, etc.) was not disassembled, decontaminated, and reassembled. 
However, only one field equipment rinsate blank from the first two 
sampling rounds detected quantifiable amounts of uranium. 
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Water level measurements were read off a tape graduated to the nearest 
0.05 foot and estimated to the nearest 0.01 foot. However, the water levels 
in each aquifer vary considerably (several feet), so this measurement 
interval may be adequate. 

bailer was used to collect the organic parameter samples. The bailer was 
allowed to free-fall at least 20 feet down the inside of the well before it 
hit the water table. In addition, the check ball did not seat properly, at 
one well, thus allowing water to cascade back down the well. After several 
aborted attempts to seat the check ball properly, the technician vigorously 
shook the bailer in the well just below the water table. This shaking could 
have aerated the water sample causing organic compounds to volatilize. 

Only two rinsate and duplicate samples were collected instead of the 
required three as specified in the SAP. The SAP requires that one QC 
sample be collected for every 20 samples or fraction thereof (43 wells were 
sampled, requiring that three sets of QC samples be collected). 

0 After water samples for inorganic parameters were collected, a Teflon 

0 

5.2.2.2 Evaluation Procedures 

The GWQAPP discusses the evaluation procedures in very general terms, such as using 
downgradient and upgradient samples for possible statistical comparisons. The GWQAPP also 
mentions the flow and transport models used in the site-wide RI/FS, but does not specify how 
these will be used in the assessment program. 

5.2.2.3 Schedule of Implementation 

The GWQAPP contains a schedule that includes quarterly sampling of assessment 
monitoring wells until the final remediation of the waste pit area in late 1992 or early 1993. The 
schedule also states that a post-closure monitoring plan will be developed within 90 days after the 
record of decision is signed for the CERCLA action in the waste pit area. 

The schedule, although meeting the regulatory requirements of 265.93(d)(3)(iv), is not 
sufficient to meet the intent of the regulations. The schedule implies that DOE has no specific 
plans to evaluate the contamination from Waste Pit No. 4, and it  does not include interim 
milestones necessary to make a first determination if RCRA hazardous constituents have entered 
the ground water or to assess the rate, extent, and concentrations of contamination as soon as 
technically feasible. During the field inspection, the FMPC representatives were asked 
specifically if DOE had plans to assess, monitor, and remediate Waste Pit No. 4 as a RCRA unit. 
The representatives stated that Waste Pit No. 4 will be assessed, monitored, and remediated along 
with the other units within the waste pit area under the site-wide RI/FS. 
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5.2.3 QUARTERLY MONITORING 

W E  samples the assessment monitoring wells on a quarterly basis. The facility has 
completed four quarterly assessment monitoring sampling rounds. The wells and analytical 
parameters sampled during this required monitoring program are listed in Table 3. However, 
PRC had access to the results for only the first two sampling rounds. Results of rounds one and 
two are presented in the GWQAPP annual report (DOE, 1989~).  Three areas of noncompliance 
were identified in terms of the quarterly monitoring. 

First, the annual report does not include all the analytical results for the assessment 
monitoring wells. As Table 3 shows, the annual report includes results of only 2 of the 
designated 14 downgradient 1000- series wells. Furthermore, the annual report lists results for 
only 14 of 23 downgradient 2000-, 3000-, and 4000-series wells. In fact,. round 2 results for 
total uranium were found for only 4 of the 14 downgradient 1000-series wells in the RI/FS 
database, which contains all of the environmental data collected at the facility, indicating that 
these wells were not sampled in compliance with the GWQAPP. 

Second, the annual report does not list the analytical results for cobalt, beryllium, zinc, 
vanadium, nickel, copper, calcium, TOC, TOX, or specific radioisotopes as called for in the 
GWQAPP. It cannot be determined whether the wells were sampled for these parameters. 

Finally, the annual report states that for many wells in both rounds, samples were not 
analyzed for volatile organic compounds. This class of RCRA hazardous constituents is important 
because they are a major constituent of Waste Pit No. 4 (DOE, 1989a), and they have been 
quantified in several sampling rounds from wells adjacent to Waste Pit No. 4. 

5.2.4 RECORDKEEPING AND REPORTING 

In assessment monitoring, DOE is required to (1 )  maintain records and evaluations of the 
GWQAPP through the end of post closure and (2) submit annual reports to U.S. EPA by March 1 

of each year concerning the results of the GWQAPP. PRC did not audit the facility's files to 
inventory the GWQAPP records. However, U.S. EPA's files were reviewed. PRC did not find 
the 1987 GWQAPP annual report in U.S. EPA's files, but did find the 1988 report as described 
above. 
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6.0 COMPLIANCE STATUS SUMMARY 

The primary objective of the CME inspection was to evaluate the facility's compliance 
with the regulations in 40 CFR 265 Subpart F. The CME focused on evaluating the ground- 
water quality assessment program, but also examined the detection monitoring program. The 
compliance status is defined in terms of the facility's regulatory status, technical deficiencies, and 
regulatory violations. 

6.1 FACILITY REGULATORY STATUS 

The FMPC is a RCRA interim status facility that disposed of hazardous waste in a land 
based unit. The regulated unit of interest (Waste Pit No. 4) was in detection monitoring until 
November 1987. After November 1987, Waste Pit No. 4 entered assessment monitoring. DOE 
performed an interim closure action on the waste pit by placing a synthetic cap over the waste 
pit. DOE plans to conduct final closure of this RCRA unit as part of a remedial action to be 
conducted on all the waste pits under the site-wide RF/FS. 

6.2 TECHNICAL DEFICIENCIES AND REGULATORY VIOLATIONS 

For the purpose of this report, "technical deficiencies" are those practices and procedures 
not specifically prohibited by the regulations in 40 CFR 265, Subpart F, and yet not adequate to 
meet the spirit or intent of the regulations. Additionally, practices are termed deficient if they 
are not equivalent to preferred methods recommended in guidance documents referenced in 40 

CFR 265, Subpart F, or the Technical Enforcement Guidance Document (U.S. EPA, 1986). 
Technical deficiencies, if left unaddressed, may result in regulatory violations. 

The term "violation" is used for practices that do not comply with the regulations set forth 
in 40 CFR 265, Subpart F. Violations can be directly referenced to specific requirements of the 
regulations. 

6.2.1 Technical Deficiencies 

PRC identified several technical deficiencies during the file review and field inspection. 
These are listed below: 

DOE did not take prompt action in initiating its assessment monitoring 
program when empirical comparison of first round results from up- and 
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downgradient wells indicated that Waste Pit No. 4 may be affecting the 
ground-water quality. By the second sampling round, empirical 
comparison between up- and downgradient wells strongly indicated that 
Waste Pit No. 4 was affecting the ground-water quality in the pit area. 
However, DOE continued its detection monitoring program to establish 
initial background mean and variance concentrations. DOE did not start 
the statistical comparison until after the first semiannual sampling round in 
May 1987. In November 1987, DOE notified U.S. EPA that Waste Pit No. 
4 may be affecting the ground-water quality and that an assessment 
program should begin. However, this notification was 26 months after 
initial sampling suggested that ground-water contamination may be 
originating at Waste Pit No. 4. 

The technique used to collect ground-water samples for VOC analysis 

Only two rinsate and duplicate samples were collected instead of the three 

severely agitated the sample and may have resulted in the loss of VOCs. 

required in the SAP. The SAP requires that one QC sample be collected 
for every 20 samples or fraction thereof (43 wells were sampled, requiring 
three sets of QC samples). 

e The GWQAPP schedule does not contain milestones specific to the 
assessment of Waste Pit No. 4. The schedule presented in the GWQAPP 
indicates that Waste Pit No. 4 will be assessed, monitored, and remediated 
as part of the site-wide RI/FS. Milestones for assessing ground-water 
contamination from a regulated unit must be specific enough for U.S. EPA 
to monitor the progress of the assessment. 

and gravel aquifer. 

aquifer and the water table of the buried valley sand and gravel aquifer. 
The GWQAPP does not address the quantity or quality of ground water 
leaking through the till and recharging the lower aquifer (nor does the 
RI/FS work plan). 

The GWQAPP relies on regional data to establish properties of the sand 

A 20-foot unsaturated zone exists between the base of the perched till e 

The upgradient monitoring well for the till aquifer detection monitoring 
system is screened across two geologic units and is not constructed such 
that ground-water samples can be collected from the appropriate flow 
zone. 

The hydrogeology of the glacial till aquifer and subsequently ground water 
flow zones has not been adequately characterized. The four wells tested 
for hydraulic conductivity in the waste pit area do not provide sufficient 
data to characterize this unit. In addition, monthly variation in ground- 
water flow has not been addressed. 

6.2.2 Regulatory Violaticns 

PRC identified the following regulatory violations during the technical review of 
documents: 
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The initial background period continued over 16 months, not the 12 
months specified (265.92(c)( I ) )  (OAC 3745-65-92(DM 1)). 

The original detection monitoring wells completed in the till (TP- 
designated wells) were constructed in test pits but not cased in a manner 
that would maintain the integrity of the monitoring well (265.91(c)) 
(OAC 3745-65-9 1 (C)). 

During detection monitoring, water level measurements were not taken at 
each well for each sampling period (265.92(e)) (OAC 3745-65-92(E)). 

DOE did not immediately resample the ground water after the first 
semiannual detection monitoring period (round 5). when statistically 
significant changes were detected in the water quality. The wells were 
resampled in round 6, but there is no indication that samples were-split or 
that statistical determinations were made (265.93(~)(2)) 

The assessment monitoring wells selected to monitor the till aquifer are 
located at the perimeter of the waste pit area, but not adjacent to Waste Pit 
No. 4. These perimeter wells are not sufficient to determine the 
concentrations of hazardous constituents (including RCRA hazardous 
constituents or other hazardous constituents of concern (Le., uranium) in 
the ground water (265.93(d)(4)(ii)) (OAC 3745-65-93(D)(4)(b)) or 
characterize the contaminant plume (270.1 4(c)(4)) 

(0 AC 3745 -65 -93(C)( 2)). 

(OAC 3745-70- 14(C)(4)). 

The locations of the assessment monitoring wells completed in the till 
aquifer do not define the extent of the contaminant plume; no additional 
plans are presented in the GWQAPP or annual report for investigating the 
outer boundary of the plume past the perimeter wells (265.93(d)(4)(i)) 
(OAC 3745-65-93(D)(4)(a)). 

No violation concerning the placement of the sand and gravel aquifer wells 
can be identified due to the limited data supplied. 

\ 

The GWQAPP does not specify sampling or analytical procedures for all 
constituents, specifically TOX and TOC (265.93(d)(3)(ii)) 
(OAC 3745-65-93(D)(3)(b)). 

DOE failed to adequately implement portions of the assessment program 
by not conducting the required analyses in sampling rounds 1 and 2 as 
specified in the GWQAPP (265.93(d)(4)) (OAC 3745-65-93(D)(4)). 

The annual report for the assessment program di include the analytical 
results for several wells listed in the GWQAPP (2 Q 5.94(b)(2)) 
(OAC 3745-65-94(B)(2)). 

Hazardous Waste were placed in the Clearwell, Waste Pit No. 5 ,  and the 
biodinitrification lagoon after November 1981; therefore, DOE failed to 
conduct proper 40 CFR 265 activities and is in violation of these 
regulations. 
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APPENDIX A 

CHEMICAL AND RADIOLOGICAL ANALYSIS OF WASTE STORAGE PITS 



7ue  Nov 24 
P l t  O n e  

I n o r g a n l c  

MLnImun Msxlmum 
A c t  L v l  t y  

C o n c e n t r s t l o n  C o n c e n t r a t l o n  
A c t  I v I  t y  

C o m p o u n d  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ALUMINUM, TOTAL 
ARSENIC,  T O T A L  
BARIUM.  EP L E A C H A T E  
B A R I U M ,  T O T A L  
B E R Y L L I U M ,  T O T A L  
CADMIUM. TOTAL 
C A L C I U M ,  T O T A L  
CHROMIUM, TOTAL 
COBALT,  T O T A L  
COPPER, TOTAL 
I R O N ,  TOTAL 
L E A D ,  EP LEACHATE 
LEAD. T O T A L  
MAGNESIUM, TOTAL 
UANQANESE, T O T A L  
MERCllRY , T O T A L  
N I C K E L  TOTAL 
P O T A S S I U M ,  TOTAL 
S I L V E R ,  T O T A L  
SODIUM, TOTAL 
VANADIUM, T O T A L  
Z I N C ,  T O T A L  

---------------- - 
1 7 0 2 . 9 2  

1 4 . 4 6  
1 0 1 8 . 0 0  

1 1 6 . 4 8 '  
2 . 0 3  
1 . 4 6  

4 7 5 5 . 8 3  
6 . 3 5  

2 7 . 8 5  
1 9 . 0 5  

1 8 3 2 . 5 6  
6 6 0 . 0 0  

4 . 9 8  
7 6 1 3 . 7 8  

1 4 4 . 8 1  
. 2 6  

9 . 2 2  
1 6 5 . 4 8  

2 . 2 5  
3 8 6 . 1 2  

1 3 . 7 4  
6 . 0 9  

--------------- 
2 0 2 2 3 . 3 1  

1 5 . 2 0  
374 3 .00  

3 9 5 . 3 7  
2 . 2 0  
4 . 9 6  

1 9 2 4 9 7 . 9 7  
4 6 . 3 3  
2 7 . 8 5  

1 6 0 . 7 9  
1 9 6 8 7 . 9 8  

6 6 0 . 0 0  
8 9 . 9 2  

3 6 9 5 7 . 2 0  
2 9 1 4 . 7 0  

. 3 6  
6 4 . 5 3  

2 5 6 4 . 1 0  
3 3 . 0 9  

3 6 3 8 . 5 8  
6 6 . 7 4  
5 7 . 9 1  

U n I t  Of 
M e a s u r e  ---------- 

M G l K G  
H G l K G  
U G l L  
M G l K G  
M G l K G  
M G l K G  
H Q l K Q  
M G l K G  
M G l K G  
M G l K G  
M G l K G  
1IQ I L 
M Q l K G  
M G l K G  
MG l KO 
M G l K G  
M G l K G  
U G l K G  
M G l K G  
M G l K G  
M G l K Q  
M G l K Q  

No. Of 
M e a s u r e m e n t s  ------------- 

6 
2 
4 
6 
2 
3 
6 
5 
1 
6 
6 

' 1  
6 
6 
6 
2 
5 



Ttic Nov  24 
P i t  O n e  

O r g a n i c  

M i  n l m u n  
C o n c o n  tr a t I o n  

. - - - - - _ _ _ _ -  - - - - -  - 
1600 .00  
3 5 0 0 . 0 0  

720.00 
7000 .00  

210 .00  
510.00 
7 7 0 . 0 0  

M a x i m u m  
C o n c o n t r  a t  i o n  
. -_ - -__- -_ - - - - -_  

1600.00 
3500.00 

10000.00 
7000.00 

210 .00  
5 1 0 . 0 0  

2 3 0 0 . 0 0  

U n i t  Of 
M o a o u r o  - - - - - _ _ _ _  

LIGIKG 
U G / K G  
U G I K G  
U G I K G  
I I G I K G  
U G I K G  
U G I K G  



7uc Nov 24 
PIt One 

Radlochemlstry 

I 

I 

Compound 

cs- 137 
NP-237 
PU-230 
PII- 2391 24 0 
RA- 226 
RU- 106 
SR- 90 
TC-99 
TH-228 
TH-230 
TH-232 
11-234 
U-235 
U-238 

---------- 

ULnlmum 
A c t l v L t y  

Concentratlon .--------------- 
.20 
. 1 0  
. I O  . I O  

1 2 . 0 0  
2 . 0 0  

. 3 0  
1 . 0 0  
1 . 8 0  

122 .00  
1 .80  

244.00 
1 6 . 0 0  

360.00 

Maxlmum 
Act I v L  ty Unlt Of No. Of 

Conccntratlon M e a s u r e  Measurements ----_-__-------- ---------- ------------_ 
1 . 1 0  PCIIG 5 

. 3 0  PCIIG 5 

. 1 0  PCIIG 5 . I O  PCIlG 5 
60.20 PCIIG 5 
4.00 PCIIG 5 
.60 PCIIG 5 

15.00 PCIIG 5 
1 0 . 0 0  PCIfG 5 

1980 .00  PCIIG 5 
1 7 . 0 0  PCIIG 5 

1180 .00  PCIlO 5 
151 .00  PCIIG 5 

6980 .00  PCIIG 5 



l r i r  NOV 24 
P i t  T w o  

I n o r  g a n l c  

M a x i m u m  
A c t  l v l  t y  

M l n l m u n  
A c  t l v l  t y  

C o n c e n t r s t l o n  C o n c e n t r a t  lon ---- ---------------- ---------------- 
7242.30 22421.77 

2.75 10.06 
4221 .00 9450.00 

62.37 200.49 
1.87 0.92 
3.04 9.59 

34414.38 00154.23 
16.17 91.26 
13.63 450.56 
26.18 329.06 

13265.46 24037.73 
20.70 190.29 

8804.98 26676.81 
495.43 916.57 

.27 .27 
- 2 2  .70 

28.75 600.90 
667.42 4318.50 

1.59 10.19 
5.90 23. I6 

410.72 2303.20 
26.95 105.94 
53.58 3247.15 

I 

C o m p o u n d  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ALUMINUM, T O T A L  
ARSENIC,  TOTAL 
BARIUM, EP L E A C H A T E  
B A R I l l M ,  T O T A L  
B E R Y L L I U M .  T O T A L  
CAOUIUY,  T O T A L  
C A L C I U M .  T O T A L  
CHROMIUM, T O T A L  
COBALT,  T O T A L  
COPPER, T O T A L  
I R O N ,  TOTAL 
LEAD, T O T A L  
MAGNESIUM, T O T A L  
MANGANESE, T O T A L  
MERCURY, EP L E A C H A T E  
MERCURY, TOTAL 
NICKEL, T O T A L  
POTASSIUM,  TOTAL 
SELENIULf .  T O T A L  
S I L V E R ,  T O T A L  
SODIUM. T O T A L  
VANADIUM, TOTAL 
Z I N C .  T O T A L  

U n l t  O f  
M e a s u r e  -------- 

MGfKQ 
MG/KG 
U G / L  
MGfKO 
MG/KQ 
MG/KG 
M G f K G  
MG/KG . 
MG/KG 
M Q f K G  
M G f K O  
MGf KG 
MGfKO 
MG/KG 
U G / L  
MGfKG 
M G / L G  
M G f K G  
t.IG/KG 
M O f K G  
MG/KG 
MG/KG 
M G f K O  

No. Of 
M e a s u r e m e n t s  ------------- 

5 
4 
3 
5 
3 
5 
5 
5 
4 
5 
5 
5 
5 
5 
1 
4 
5 
5 
3 
3 
5 
5 
5 



Tric Nov 24 
' P i t  Two 

O r  g a n l c  

Mln lmun Maximum U n l t  Of 
C o n c e n t r a t l o n  C o n c e n t r e t l o n  Measure _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ - - _ _ _ _ _ - - - _ -  - - - - - - - - -  

7000.00 7000 .00  CIGlKG 
580.00 1 4 0 0 . 0 0  U G l K G  

62000.00 62000.00 U G l K Q  
13000.00 43000.00 U G l K G  

120000.00 20000.00 l l G l K G  
321.00 321.00 U G / K G  
323.00 323.00 U G l K G  
740.00 1800.00 U G l K G  
860.00 80000.00 U G l K G  
700.00 40000.00 U G l K G  
760.00 10000.00 U G l K G  

42000.00 42000.00 U G l K G  
600.00 120000.00 1 I G l K G  
920.00 180000.00 U Q l K G  

36000.00 36000.00 U G l K G  
5 9 0 . 0 0  460000.00 U G l K G  

62000.00 62000.00 I I G I K G  
46000.00 46000.00 U G / K G  
16000.00 16000.00 U G l K G  

1700.00 370000.00 U G l K G  
1600.00 3 10000 .00  CIGIKG 
670 .00  670.00 U G l K G  

page I 

Compound . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2-METHYLNAPHTHALENE 
4 . 4 - 0 0 1  
4-CHLOROPHENYL-PHENYLETHER 
ACENAPHTHENE 
ANTHRACENE 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1260 
BENZO( A )  ANTHRACENE 
BENZO( AI)PYRENE 
BENZO(BIFLU0RANTHENE 
BENZO( G ,  H, I) PERYLENE 
BENZO(K)FLUORANTHENE 
CHRYSENE 
DIBENZOFURAN 
FLUORANTHENE 
FLUORENE 

NAPHTHALENE 
PHENANTHRENE 
PYRENE 
VINYL CHLORIDE 

INOENO( 1 2.3-CO) PYRENE 

1 
1 

2 
1 
3 
2 
1 
3 
1 
1 
1 
2 
2 
1 



1 

I 

lcic Nov 24 
Plt Two 

Ylnlmum 
Act l v l t y  

Compound Concrntratlon 

CS- 137 . 2 0  
NP-237 I 1 0  
PU-238 .IO 
PU- 2 3 9 1  240  . o s  
RA- 226 1 2 . 2 0  
RU- 106 2 . 0 0  
SR-90 . 3 0  
TC-99 1 . 0 0  
TH-228 .30 
TH- 230 1 . 2 0  
TH-232 .IO 
11-234 39 .00  
U- 235 1.00 
U-238 5 3 . 0 0  

---------- ---------------- 
Maximum 
A c t  l v l  t y  Unlt Of 

Concentratlon Measurr - - - - - - - - - - - - - - - -  - - - - - - - - - -  
3 . 6 0  PCIlG 

. 4 0  PCIlG 

. 1 0  PCIIG 

. 6 0  PCIIO 
4 1 2 . 0 0  PCIlO 

3 5 . 0 0  PCIlG 
1.00 PCIlG 

6 1 8 . 0 0  PCIIG 
73.00 PCIIG 

3980.00 PCIlG 
8 8 . 0 0  PCIlG 

1 0 2 0 0 . 0 0  PCIIG 
8 7 8 0 . 0 0  PCIlG 

1 7 9 0 0 . 0 0  PCIlG 

Radloc h e m l s  t r y 

No. Of 
Measurements - - - - - - - - - - - - -  

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 



lcic N o v  24 

C o m p o u n d  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ALUMINUM, T O T A L  
ARSENIC,  EP L E A C H A T E  
ARSENIC,  T O T A L  
B A R I U M ,  TOTAL 
B E R Y L L I U M ,  T O T A L  
CADMIUM, T O T A L  
C A L C I U M ,  T O T A L  
CHROMIUM, T O T A L  
COPPER, T O T A L  
I R O N ,  T O T A L  
L E A D ,  T O T A L  
MAQNESIUM, T O T A L  
MANQANESE, T O T A L  
MERCURY, EP L E A C H A T E  
MERCURY, T O T A L  
N I C K E L ,  TOTAL 
P O T A S S I U M ,  TOTAL 
S E L E N I U M ,  EP L E A C H A T E  
S E L E N I U M ,  T O T A L  
S I L V E R ,  TOTAL 
SODIUM, T O T A L  
SUL F I O E  
T H A L L I U M ,  T O T A L  
VANADIUM, TOTAL 
Z I N C .  TOTAL 

M I  n l r n u n  
A c t  l v l  t y  

C o n c c n t r a t l o n  ---------------- 
8 2 1 9 . 6 1  

5 1 4 . 0 0  
1 5 . 4 1  

2 5 1 . 1 9  
2 . 7 6  
1 . 9 1  

5 3 1  8 3 . 0 3  
1 6 . 3 8  
1 9 . 5 0  

1 0 7 3 0 . 3 7  
2 5 . 5 7  

2 1 4 9 2 . 8 0  
4 0 7 . 2 9  

. 2 5  

. 4 5  
2 2 . 3 4  

8 1 0 . 2 4  
2 5 7 . 0 0  

1 . 2 9  
3 . 5 4  

P i t  T h r e e  

I n o r  g a n l c  

- 

1 1 9 1 . 6 8  
1 . 9 s  
5 . 8 9  

5 0 . 0 6  
3 7 . 8 7  

M a x i m u m  
A c t  l v l  t y 

C o n c c n t r a t l o n  --------------- 
6 4  1 0 0 . 0 8  

3 1 1 6 . 0 0  
3 0 4 9 . 0 6  

1 4 3 5 4 . 9 0  
2 4 . 0 1  
1 2 . 6 5  

17824 1 . 2 0  
1 5 1 . 8 4  

2 3 3 2 . 6 6  
2 6 9 1 9 . 2 0  

6 1 3 . 2 1  
5 1 5 7 0 . 0 0  
1 0 5 7 0 . 8 9  

7 . 2 3  
4 . 0 1  

5 0 3 . 9 7  
2 0 9 4 . 0 0  

2 5 7 . 0 0  
8 9 . 8 0  

8 . 1 1  
7 6 4 0 . 0 0 '  

1 . 9 5  
1 2 . 2 1  

9 6 9 5 . 5  1 
3 1 1 . 1 9  

U n l t  Of 
M e a r u r r  --------- 

M G l K G  
U G l L  
MQ l KO 
MQfKQ 
M Q l K Q  
M G l K Q  
M G l K Q  
M G I K G  
M G l K Q  
M G l K Q  
M G l K Q  
M G I K Q  
M Q I K Q  
U G l L  
M G l K Q  
M G l K Q  
M G l K G  
U G l L  
M G l K G  
M G I K G  
M G l K Q  
MG/KQ 
M G l K G  
M G l K G  
M G l K Q  

No. Of 
M e a s u r e m e n t s  ------------- 

7 
4 
7 
7 
6 
7 
7 
7 
7 
7 
7 
7 
7 
2 
4 
7 
7 
1 
4 
4 
7 
1 
2 
7 
7 

1 



Tue Nov  2 4  
PIt Three 

~ Radloc hemls t r  y 
I 
~ Mlnlmum 

Act I v l  t y 
Compound Concentratlon 

CS- 1 3 7  . 2 0  
NP-237 . 1 0  
PU-238 .05 
PlI- 2 3 9 f 2 4 0  . 0 5  
RA-226 3.10 
RU- 106 2.00 
SR- 90 .50 
T G - 9 9  1.00 
TH-228 1.00 

' TH-232 1 . 0 0  
11-234 2 7 . 0 0  
U-235 2 . 5 0  , u-238 1 3 4 . 0 0  

---------- ---------------- 

I Tn-230 15.00 

Maximum 
Act I v l  ty 

Concentr at Ion - - - - - - - - - - - - - - - -  
6.00 
2 . 1 0  
1.00 

1 4 . 0 0  
369.00 

3 5 . 0 0  
26.00 

1 1  1 0 . 0 0  
82.00 

21900.00 
1 2 1 . 0 0  
4 7 5 . 0 0  
21.00 

1380.00 

UnIt Of 
Measure - - - - - - - - - -  

PCI f G 
PCIfG 
PCIlG 
PCIfG 
PCIIG 
PCIlG 
PCIfG 
PCIlG 
PCI/O 
PCIlG 
PCIfG 
PCI 10 
PCIIG 
PCIIG 

No. Of 
Measurements ------------- 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

-- 

Page 1 



Iwc N o v  24 
P l t  Four  

I n o r  g a n l c  

M I  n l m u n  
A c t  l v l  t y  

C o n c e n t r a t l o n  ---------------- - 
3 6 4 5 . 6 0  

5 8 2 . 0 0  
4 . 6 3  

1 0 2 3 . 0 0  
4 4 4 . 0 3  

1 3 . 3 0  
1 4 1 . 0 0  

1 . 9 2  

Ccjmp o un d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ALUMINUM, T O T A L  
A R S E N I C ,  EP L E A C H A T E  
ARSENIC,  T O T A L  
B A R I U M ,  EP L E A C H A T E  
B A R I U M ,  T O T A L  

CADMIUM. EP L E A C H A T E  
CADMIUM, T O T A L  
C A L C I U M ,  T O T A L  
CHROMIUM, T O T A L  
COBALT, TOTAL 
COPPER, TOTAL 
FLUORIDE 
I R O N .  TOTAL 

B E R Y L L I U M ,  TOTAL 

LEAD; EP LEACHATE 
LEAD,  T O T A L  
MAGNESIUM. T O T A L  
UANQANESE, TOTAL 
LfERCURY, EP L E A C H A T E  
MERCllQY, TOTAL 
N I C K € L ,  T O T A L  
PHENOL 
P O T A S S I U M ,  T O T A L  
S I L V E R ,  EP L E A C H A T E  
S I L V E R ,  T O T A L  
SODIUM, TOTAL 
SUL F I D E  
VANADIUM, TOTAL 
Z I N C ,  T O T A L  

1 4 2 5 2 . 8 4  
7 . 9 2  

8 4 . 0 6  
2 0 . 3 5  

4 7 8 1 2 . 3 6  
3 0 4 5 . 6 0  

7 5 3 . 0 0  
1 3 . 7 1  

1 1 4 2 3 . 8 0  
1 3 8 3 . 4 3  

1 - 0 6  
. 1 8  

2 0 . 6 7  
. 4 3  

3 0 3 . 1 0  
2 7 6 7 . 0 0  

2 . 5 9  
2 5 4 . 9 0  

. s o  
1 3 . 8 5  
1 3 . 9 2  

M a x i m u m  
A c t  l v l  t y  

C o n c e n t r  a t  l o n  . - - - - - - - - - - - - - - -  
1 0 3 2 5 . 9 9  

5 8 2 . 0 0  
4 . 6 3  

8 1 4 7 0 . 0 0  
6 6 6 8 . 7 6  

1 3 . 3 0  
1 4 1 . 0 0  

2 8 . 7 2  
6 1  2 5 2 . 6 0  

9 3 . 6 3  
0 4 . 0 6  

1 8 1 . 7 3  
1 2 4 S 7 6 . 1 3  

161 2 7 . 5 2  
7 5 3 . 0 0  

6 2 . 5 1  
2 4 2 5 1 . 3 1  

3 5 9 6 . 3 8  
1 . 0 6  

. 6 3  
4 9 . 7 3  

1 9 2 0 . 0 0  
2 7 6 7 . 0 0  

4 4 3 . 6 5  
1 2 3 7 . 5 5  

. s o  
2 3 5 . 3 6  

8 4 . 0 6  

. e 3  

U n l t  Of 
M e a a u r e  

- - - - - - - L - -  

M G I K G  
U G I L  
M G I K Q  
110 I L 
MGf K O  
M G I K Q  
U G I L  
MG I K G  
M G f K Q  
M G I K Q  
M G l K G  
M G I K G  
M G I K Q  
M G I K G  
U G I L  
M G I K O  
M G I K G  
M G I K G  
U G I L  
M G l K G  
M G I K G  
M G I K G  
M G I K G  
U Q I L  
M Q I K G  
M G I K Q  
M G I K G  
M G I K O  
M G I K Q  

5 
1 
5 
5 
5 
1 
3 
3 
3 
4 
1 
4 
5 
1 
4 
5 



Tuc Nov 24  
P i t  Four  

O r g a n l c  

M a x l m u m  U n l t  Of 
C o n c a n t r  a t l o n  M e a o u r  - - _ - -___ - - -__ - -_  _ - - - - - - - - -  

5 1 0 . 0 0  U G l K Q  
1 0 3 4 . 0 0  U G f K G  

0 5 4 . 0 0  U Q l K G  
1008.00 U Q I K G  

750.00 I I Q I K G  
550.00 U Q l K G  
510.00 U G l K Q  
5 6 0 . 0 0  U G l K G  

1300.00 U G l K G  
7 6 0 . 0 0  U Q l K Q  
0 6 0 . 0 0  U G l K G  

2200.00 UQf  KO 
6 7 0 . 0 0  ( I R I K G  

2 1 0 0 . 0 0  U G l K G  
2 1 0 0 . 0 0  U G / K G  
1400.00 U G l K G  

30000.00 I I G I K O  
300.00 U G I K G  

C o m p o u n d  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 
ANTHRACENE 
AROCLOR- 1 2 4 2  
AROCLOR-1248 
AROCLOR-1254 
BENZO(A)ANTHRACENE 
B E N Z O t A l P Y R E N E  
B E N Z 0 I B ) F L U O R A N T H E N E  
B E N Z O ( K I F L U 0 R A N T H E N E  
CHLOROFORM 
CHRYSENE 
E T H Y L  P A R A T H I O N  
FLUORANTHENE 
M A L A T H I O N  
METHYL P A R A T H I O N  
PHENANTHRENE 
PYRENE 
1 E  TRACHL OROETHENE 
TRICHLOROETHENE 

M l n i m u n  
C o n c a n t r  a t  L o n  . - - _ _ _ - _ _ _ _ - - _ _ -  

510.00 
99 .00  

460.00 
1 0 0 8 . 0 0  

7 5 0 . 0 0  
5 5 0 . 0 0  
5 1 0 . 0 0  
5 6 0 . 0 0  
430.00 
7 6 0 . 0 0  

8 2 . 0 0  
1000.00 
6 7 0 . 0 0  
370.00 

1000.00 
6 7 0 . 0 0  
530.00 
300.00 

2 
1 
1 
1 
1 
1 
2 
2 
3 
3 
1 
3 
3 
3 
2 
1 



rue NOV 2 4  
P i t  Four 

R a d l o c h e m l s t r y  

Mln lmum M a r l  mum 
Act I v l  t y  A c t l v l t y  U n l t  Of No. Of 

Compound C o n c e n t r s t l o n  C o n c e n t r s t l o n  M e a s u r e  M e a s u r e m e n t s  --------_- - . _ _ - - - - _ _  
CS- 137 
NP-237 
PU-238 
PII- 2 39 I 2 4 0  
RA-226 
RU- 106 
SR- 9 0  
TC- 9 9  
TH-228 
TH-230 
TH-232 
(1-234 
U-235 
U-238 

. - - - - - - -  ---------------- ------ 
. 2 0  . 5 0  PCIIG 
110 . 4 0  P C I I G  
. 1 0  . S O  PCIIG 
. 1 0  . 4 0  PCIIO 

5 . 0 0  2 0 . 0 0  P C I I G  
2 . 0 0  4 . 0 0  PCIIG 

. 4 0  1 . 0 0  PCIlG 
6 . 8 0  2 2 5 . 0 0  PCIIG 

. 3 0  2 4 . 0 0  PCIIO 
2 . 2 0  5 6 6 . 0 0  PCIIG 

. 3 0  2 1 . 0 0  PCllO 
149 .00  2 3 2 0 . 0 0  PCIIO 

3 5 . 0 0  426 .00  PCI/G 
5 0 9 . 0 0  15800.00 PCI/G 



f u e  N o v  24 
P l t  F i v e  

I n o r g a n l c  

C o m p o u n d  
__________L------------------------------- 

ALUMINUM. T O T A L  
ANTIMONY, TOTAL 
ARSENIC,  EP L E A C H A T E  
ARSENIC,  TOTAL 
B A R I U M ,  EP L E A C H A T E  
BARIUM,  T O T A L  
B E R Y L L I U M .  T O T A L  
BERY LLXllM, T O T A L  
CADMIUM, T O T A i  
CADUIUM,TOTAL 
C A L C I U M ,  T O T A L  
CHROMIUM, TOTAL 
COBALT, T O T A L  
COPPER, T O T A L  
I R O N ,  T O T A L  
LEAD, TOTAL 
MAGNESIUM. T O T A L  
MANGANESE, TOTAL 
LIERCURY, EP L E A C H A T E  
MERCllRY, TOTAL 
N I C K E L ,  T O T A L  
POTASSIUM,  T O T A L  
S E L E N I U M ,  T O T A L  
S I L V E R ,  T O T A L  
SODIUM,  T O T A L  
T H A L I U M ,  T O T A L  
VANADIUM, T O T A L  
Z I N C ,  TOTAL 

M l n i m u n  M a x l m u m  
A c  t l v l  t y  

C o n c a n t r  a t  L o n  
Ac t l v l  t y  

C o n c t n t r  a t  I on 
. - - - - - - - - -  

6373 .77  
28 .00  

5 1 6 . 0 0  
139 .00  

2260.00 
15800.00 

2 . 8 5  
8 . 8 0  

1 7 . 0 0  
4 . 4 0  

1 1  6000.00 
2 5 . 6 6  
1 6 . 0 0  

672 .21  
10979.43 

5 9 . 5 0  
25201 .76  

346 .29  
1 . 9 0  

. 3 9  
5 2 . 5 5  

611 .10  
2 . 8 0  
0 . 1 0  

1425 .90  
2 . 8 0  

791 .98  
116 .92  

---------- 
15400.00 

28 .00  
5 1 6 . 0 0  

2800 .00  
3171.00 

36938.95 
18 .00  

8 . 8 0  
1 7 . 0 0  

4 . 4 0  
2061 44 .40  

2 2 3 . 2 9  
43 .99  

3370.00 
17900.00 

2 3 6 . 0 0  
63200 .00  

4740.00 
6 . 2 0  
1 . 8 0  

202 .00  
1490.00 

7 . 4 7  
9 . 4 0  

9 9 8 0 . 0 0  
2 .80  

5380 .00  
212 .00  

U n l t  Of 
M e a s u r e  ---------- 

M G I K G  
M G I K G  
U G l L  
MQ/KG 
U G / L  
M G l K G  
M G I K G  
M G l K G  
M G I K Q  
L(G/KG 
MG/KQ 
MOIKG 
M Q l K G  
MG/KG 
hfG/KG 
M G I K G  
MG/KG 
U G l K G  
U G / L  
M G l K G  
M G I K G  
M Q I K G  
U G I K O  
M Q I K G  
M Q I Y Q  
M G I K G  
L l G l K G  
M G I K G  

1 
1 
6 
2 
7 
5 
1 
1 
1 
6 
6 
3 
6 
6 
6 
6 
6 
3 
6 
3 
6 
3 
2 
6 
1 
6 
6 



l u c  N o v  24 

Ylnimun 
Concantration _ _ _ _ _ _ _ - _ _ - _ _ _ -  

750.00 



I 

f u t  Nov 24 
?It Flvc 

Radlochemls tr y 

Compound ---------- - 
CS- 137 
NP-237 
PU-238 
PU-2391240 
RA- 226 
RU- 106 
SR- 90 
TC-99 
TH-228 
TH-230 
TH- 232 
11-234 
U- 235 
U-238 

Mlnlmum 
Act I v I  ty 

Concentration .--------------- 
2.00 
.30 
.IO 
.10 

235.00 
13.00 

. 8 0  
423.00 
41.00 

3080.00 
21.00 
310.00 
14.00 

387.00 

Maxlmum 
Act IvIty Unlt Of No. Of 

Conctntratlon Measure Mcasurcmtnta ---------------- ---------- ------------- 
76.00 PCI1G 6 
23.00 PCIIG 6 
4.40 PCI/O 6 

1 3.00 PCI 1 0  6 
999.00 PCI/G 6 
35.00 PCI/G 6 
23.00 PCI/G 6 

2990.00 PCI1C 6 
191.00 PCI1G 6 

20200.00 PCIIC 6 
90.00 PCI1G 6 

1250.00 PCIlG 6 
79.00 PCI/G 6 

1230.00 PCIIG 6 



Tuc Nov 24 
P l t  S l x  

I n o r  q a n l c  

C o m p o u n d  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ALUMINUM, T O T A L  
A R S E N I C  , T O T A L  
BARIUM,  EP L E A C H A T E  
B A R I U M  , TOTAL 
B E R Y L L I U M ,  T O T A L  
CADMIUM, EP L E A C H A T E  
CAOMIUM. T O T A L  
C A L C I U M ,  TOTAL 
CHROMIUM, T O T A L  
COBALT , TOTAL 
COPPER, TOTAL 
I R O N ,  TOTAL 
LEAD,  EP L E A C H A T E  
LEAD,  T O T A L  
MAGNESIUM, T O T A L  
MANRANESE, T O T A L  
UERCURY, TOTAL 
N I C K E L ,  TOTAL 
PO T ASS I Ut.1. 
S I L V E R ,  EP L E A C H A T E  
S ILVER,  T O T A L  
SODIUM. T O T A L  
VANADIUM, T O T A L  
Z I N C ,  T O T A L  

T 0 T A L  

M l n i m u n  
A c t  I v l  t y  

C o n c c n t r s t l o n  --------------- 
4 7 3 0 . 3 7  

7 . 6 1  
1 0 9 2 . 0 0  

9 5 . 2 2  
2 . 0 0  

2 5 1 . 0 0  
. 6 0  

221  8 9 . 5 4  
4 . 8 0  

2 6 . 0 9  
1 3 . 0 0  

2 7 4 9 . 8 8  
1 8 9 4 . 0 0  

5 . 0 0  
3 2 1 0 1 . 1 3  

3 4 . 9 6  
. 0 3  

7 . 7 0  
913 .  15 

Z 0 6 8 . 0 0  
1 5 8 . 1 0  
600 .07  
1 0 0 . 1 8  

4 . 8 0  

M a x l m u m  
A c  t l v i  t y  

C o n c e r i t r a t l o n  --------------- 
4 7 3 0 . 3 7  

7 . 6 1  
1 0 9 2 . 0 0  

9 5 . 2 2  
5 . 7 3  

2 5 1 . 0 0  
5 . 7 3  

221 8 9 . 5 4  
29 .74  
2 6 . 0 9  

2 2 2 . 0 2  
2 7 4 9 . 8 0  
1 8 9 4 . 0 0  

5 9 . 6 2  
3 2 1 0 1 . 1 3  

3 4 . 9 6  
. 0 7  

5 1 . 3 9  
9 1 3 . 1 5  

2 0 6 8 . 0 0  
1 5 8 . 1 0  
6 0 0 . 0 7  
1 0 0 . 1 8  
5 1  . o o  

U n l t  Of 
M e a s u r e  ---------- 

M Q l K G  
M G l K Q  
U Q l L  
M Q l K G  
M Q l K Q  
U G l L  
MG/KG 
M G l K G  
MQ l KO 
MG/KQ 
M G l K O  
M G I K G  
U Q l L  
M G l K G  
MG I KG 
M G I K G  
M G I K G  
L I G l K G  
U G I K G  
CIG I L 
MG/KG 
M G l K O  
M G l K G  
M G l K G  

1 
1 
2 
1 
1 
1 
4 
I 
4 
1 
1 
4 
1 
I 
3 
4 
1 
1 
1 
1 
1 
4 



Tile Nov  24 Plt S l x  

Orqanlc 

Uaxlmum Unit Of No. Of 
Concentration Mearure  Uearuresento 

. C _ _ _ _ _ _ _ _ _ - - _ _ _  - - - - - - - - - -  - - - - - - - - - - - - -  
29000 .00  U O I K G  I 



Plt S l x  

Rsdlochemlstry 

N o .  O f  
Measurement8 ------------- 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

UInlmun 
Act l v l  t g  

Concentrstlon 
. - - - - - - - - - - - - - - -  

4 . 0 0  
. 9 0  
. 4 0  

4 . 0 0  
1 6 . 0 0  
3 5 . 0 0  

. s o  
84.00 

. 2 O  
1 4 . 0 0  

. 2 0  
2 0 0 0 . 0 0  

3 5 0 . 0 0  
12500 .00  

Msxlrnum 
Act l v l  ty Unlt O f  

Concentrstlon Measure .--------------- - - - - - - - - - -  
31.00 PCI/O 

4 . 5 0  PCI/O 
1.40 PCI/G 

15.00 PCI/Q 
30.00 PCI/G 
35.00 PCI/G 
4.00 PCI/G 

164.00 PCIlG 
2.00 PCI/O 

41.00 PCI/O 
1.20 PCIlG 

5330.00 PCIlQ 
1750.00 PCf/O 
18700.00 PCI/G 



Trtc Nov 24 
Burn Plt 

Inorganlc 

Mlnlmun 
Actlvlty 

Concentratlon . - - - - - - - - - - - - - - -  
2 9 1  1 . 8 9  

4 . 3 8  
1 2 5 2 . 0 0  

5 6 . 2 3  
1 . 4 5  
1 . 3 3  

1 0 1  1 4 . 4 9  
7 . 8 7  

2 2 . 2 2  
1 2 . 2 5  

3 7 4 6 . 9 0  
6 . 6 8  

3 8 5 9 . 0 6  
1 1 9 . 1 9  

. 2 1  

. 1 4  
8 . 9 1  

4 8 5 . 9 4  
1 . 9 1  
6 . 8 4  

3 5 5 . 5 2  
1 4 . 0 9  
1 4 . 5 3  

Compound . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ALUMINUM, T O T A L  
ARSENIC,  T O T A L  
BARIUM,  EP L E A C H A T E  
BARIUM, T O T A L  
B E R Y L L I U M ,  T O T A L  
CADMIUM, TOTAL 
CALCIUM,  T O T A L  
CHROMIUM, T O T A L  
COBALT, T O T A L  
COPPER, T O T A L  
I R O N ,  T O T A L  
LEAD, T O T A L  
MAGNESIUM, T O T A L  
MANGANESE, TOTAL 
MERCURY, €P L E A C H A T E  
MERCURY, T O T A L  
N I C K E L .  TOTAL 
P O T A S S I U U ,  TOTAL 
SELENIUM, T O T A L  
S I L V E R ,  T O T A L  

VANADIUM, T O T A L  
Z I N C ,  TOTAL 

SODIUM, T O T A L  

Marlmum 
Act lvlty 

Concentratlon ---------------- 
1 1 9 3 5 . 6 1  

2 0 . 9 1  
4 2 9 1 . 0 0  
7 0 9 7 . 2 2  

1 6 . 3 8  
3 4 . 8 4  

1 1 6 3 2 1 . 9 2  
8 7 . 5 2  

1 0 4 . 1 1  
1 6 6 . 5 4  

1 7 4 4 4 . 9 2  
5 2 . 5 8  

5 7 0 7 8 . 9 7  
1 7 1 7 . 2 7  

. 3 2  

. 2 4  
5 9 . 7 3  

1 4 5 1 . 8 0  
1 . 9 1  

5 0 6 . 0 5  
1 2 6 5 . 1 4  

2 8 9 . 5 3  
7 4 . 6 6  

Unlt Of 
Measure ---------- 

M G I K G  
M G I K G  
U G I L  
M Q f K G  
M G I K G  
M Q I K G  
M G I K G  
M G l K G  
M Q l K G  
M G I K G  
M G I K G  
MGf KO 
M G I K G  
M G I K G  
U G I L  
M G f K G  
M G I K G  
U G I K G  
MG I K G 
M G I K G  
M G I K Q  
M G I K Q  
M G I K G  

2 
5 
7 
7 
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Compound . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 
2-METHYLNAPHTHALENE 
AROCLOR-1016 
AROCLOR-1242 
AROCLOR-1241 
AROCLOR- 1254 
BENZO(A)ANTHRACENE 
BENZ0fB)FLUORANTHENE 
BENfOfG,H,I)PERYLENE 
CHRYSENE 
ETHYLBENZENE 
FLUORANTHENE 
PENTACHLOROPHENOLf2) 
PHENANTHRENE 
PHENOL 
PYRENE 
TETRACHLOROETHENE 
TOTAL XYLENES 

Y i n i m u n  
C o n c o n t r a t l o n  

. - - - - - - - - - - - - - - -  
so. 00 

290.00 
290.00 
200.00 

1957.00 
61.00 
69 .00  
85 .00  
7 3 . 0 0  

270.00 
14.00 

1200.00 
100.00 
6 5 0 . 0 0  

79.00 
260.00 
8 9 0 . 0 0  

B u r n  P i t  

O r  q a n l  c 

Maximum U n i t  Of 
C o n c o n t r a t i o n  Y o a o u r o  _--------- - - - - - -  - - - - - - - - -  

50.00 U Q I K G  
290.00 UQIKG 
290.00 UGlKG 
200.00 UGlKG 

2700.00 UQIKQ 
64.00 U G I K G  

170.00 UGIKG 
85.00 UGlKQ 
77 .00  U G I K G  

270.00 UGIKG 
220.00 UGIKQ 

2600.00 UGIKG 
190.00 l l G I K Q  
6 5 0 . 0 0  UGIKG 

260.00 UGlKG 
890.00 UGIKG 

. 140.00 UGlKG 
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Burn Plt 

Compound ---------- 
CS- 1 3 7  
NP-237 
PU-238 
PU- 239 I 2 4 0  
RA-226 
RU- 106 
SR- 90 
TC-99 
TH-228 
TH-230 
TH-232 
11-234 
U-235 
U-238 

Ylnlmum 
Act I v l  ty 

Concentratlon ---------------- 
. 2 0  . IO 
.IO . IO 

2 . 0 0  
2 . 0 0  

. s o  

. 4 0  

. IO 

.IO . IO 
9 . 9 0  

. s o  
2 2 . 0 0  

Wax I mum 
Act l v i  ty Unlt Of 

Concentratlon Measure ---------------- ---------- 
. 6 0  P C I I G  
. 7 0  P C I I G  
. 5 0  P C I I G  
. 4 0  P C I / Q  

3 . 9 0  PCIIG 
2 . 0 0  PCIIG 
.90 P C I I G  

6 4 . 0 0  PCIIG 
9 . 6 0  P C I I Q  

2 6 . 0 0  PCI IO  
7 . 7 0  PCIlG 

4 1 5 . 0 0  PCIlQ 
2 7 . 0 0  PCIIG 

454 .00  P C I I G  

Radlochemletry 

No. Of 
Measurements ------------- 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

I I 



Vue Nov 2 4  
C l o a r  Well 

I n o r g a n l c  

M l n l m u n  
A c t  l v l  t y  

C o n c c n t r  a t  l o n  ---------------- - 
1 2 9 3 9 . 3 0  

8 . 4 1  
1 2 2 2 . 0 0  

7 3 3 . 3 5  
9 . 1 0  
5 . 1 1  

1 2 9 3 0 4 . 8 9  
4 1 . 1 7  
1 8 . 3 4  

1 9 4 . 6 1  
9 . 1 8  

1961 8 . 0 7  
3 2 . 2 6  

1 6 7 8 4 . 6 4  
7 6 1 .  15 

. 3 2  

. 4 2  
4 6 . 6 2  

1 6 9 0 . 0 0  
3 .  7 2  
3 . 3 0  

1 2 9 3 . 4 4  
9 9 . 7 0  
8 1 . 8 1  

C o m p o u n d  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ALUMINUM, T O T A L  
ARSENIC,  TOTAL 
B A R I U M ,  EP L E A C H A T E  
B A R I U M ,  T O T A L  
B E R Y L L I U M .  T O T A L  
CADMIUM, T O T A L  
C A L C I U M ,  T O T A L  
CHROMIUM, TOTAL 
COBALT,  TOTAL 
COPPER, TOTAL 
C Y A N I D E ,  TOTAL 
I R O N ,  TOTAL 
L E A D ,  T O T A L  
MAGNESIUM, TOTAL 
MANGANESE, T O T A L  
MERCURY, EP L E A C H A T E  
MERCURY, TOTAL 
N I C K E L ,  TOTAL 
PO T AS S I UM , 
S E L E N I U M ,  TOTAL 
S I L V E R ,  T O T A L  
SODIUM, T O T A L  
VANADIUM, T O T A L  
Z I N C ,  TOTAL 

T 0 T A L  

Maximum 
A c  t l v l  t y  

C o n c c n t r a t l o n  .--------------- 
2 3 7 7 0 .  S O  

1 8 . 4 6  
2 6 1  3 . 0 0  
6 9 1  3 . 4 0  

9 . 1 0  
7 . 1 5  

1 8 3 0 7 8 . 0 2  
7 6 . 0 5  
1 8 . 3 4  

1 1  1 9 . 3 0  
9 . 1 8  

' 2 1 0 6 6 . 5 0  
8 3 . 0 0  

4 4 6 2 9 . 0 0  
1 6 6 0 . 4 1  

1 . 2 5  
4 . 3 8  

6 6 . 9 5  
3 6 5 3 . 2 8  

3 .  72  
3 . 3 0  

3 5 0 1 . 0 6  
2 5 9 6 . 1 0  

1 9 4 . 3 5  

U n L t  Of 
M e a a u r e  ---------- 

M G I K Q  
M Q I K G  
U G I L  
M G l K G  
M G l K G  
M G I K G  
M Q l K Q  
M G I K G  
MG/KQ 
M G l K G  
M G l K G  
MIGIKG 
M G l K Q  
M G l K G  
M G l K G  
U G / L  
M G I K G  
MG l K G  
LIGIKG 
M G l K G  
MG/KG 
M G I K G  
M G l K G  
M G I K Q  
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Compound ---------- 
CS- 137 
NP-237 
PU-230 
PU-2391240 
RA- 226 
RU- 106 
SR- 90 
TC-99 
TH-228 
TH- 230 
TH-232 
11-234 
U-235 
u-238 

Uinlmum 

Concentratlon 
AC t I v l  ty 

---------------- 
18.00 

.40 

.I0 
* 10 

21.60 
3.00 
1.30 
.40 
.20 
.30 
.10 

242.00 
24.00 

548.00 

Maximum 
Act i v l  ty Unlt Of 

Concentratlon Measure ---------------- ---------- 
450.00 PCI10 

2.70 P C I l G  
.10 PCIlG 
.10 PCIlG 

458.00 PCIlG 
24.00 PCI1G 
26.00 PCIlG 
270.00 PCIlG 
41.00 PCI1G 

5600.00 PCI/O 
39.00 PCIlG 

376.00 PCIIO 
49.00 PCIIG 

670.00 PCIlG 

C 1  ear We 11 

Radlochemlstry 

No. Of 
Measurements ------------- 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

page 1 ' 
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APPENDIX B 

RESPONSE TO U.S. EPA COMMENn ON ROUNDS 4 AND 5 GROUND WATER 
MONITORING REPORTS AND THE GROUND WATER QUALITY ASSESSMENT 



. 
* . - ' - d  

Department of Energy m - MAR 2 ie88.6 
FMPC Slte Otflce 
P.O. Box 398705 

Cincinnati. 0 hio 45239-8705 
(5 13) 738-631 9 

March 23, 1989 
DOE-828-89 . 

Mr. Basil G. Constantelos 
Director, Waste Management Division 
U.S. Environmental Protection Agency 
Region 5ME-14 
230 South Dearborn St. 
Chicago, IL 60604 

- \  

P/ 
[ hLb Dear Mr. Constantelos: 

GROUNDWATEX XONITORING AT U.S. DOE F'HPC-F'ERNALD,. HID 

Reference: Letter, W. E. Muno to J. A. Reafsnyder and M. B. J 
Boswell, ltGroundwater Monitoring - U.S. DOE FMPC - 
Fernald O H 6  890 008 976," February 3, 1989 

This letter provides by attachments: 1) response to U . S .  EPA 
review comments on the FMPC RCRA Groundwater Quality Assessment 
Program Plan (GQAPP) for Waste Pit No. 4, and RCRA Sampling 
Rounds 4, 5 and 6 reports, and 2) a revised F'MPC RCRA Groundwater 
Quality Assessment Program Plan. EPA's comments on these 
documents, detailed in the referenced letter, were received by 
DOE on February 7, 1989. DOE submitted the original GQAPP to € P A  
on November 25, 1987. 

This revised Assessment Plan also satisfies the requirements of * 

Section 3.7 of the Consent Decree, State of Ohio v. U.S. 
Department of Energy, et al. 

If you have any questions, or require additional informaticn, 
please contact Mary Stone, of my staff, at 513-738-6655. 

Sincerely, 

DP-84:Craig 

Attachment: As stated 

Site Manager 

72 



cc w/o att: 

G. Bodenstein, DOE/ORO 
C. McCord, U . S .  EPA 
R .  Bendula, OEPA 
L. Bogar, WMCO 
C. Conner, WMCO 

cc w/att : 

G. Mitchell, OEPA 
L. Sparks, DOE/ORO 
M. Galper, WMCO 

73 
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Response to EPA comments on Rounds 4 and 5 
Groundwater Monitoring Reports, 

and the Groundwater Quality Assessment Plan. 

'$4 



J 

2386 

(1) CoaPent: 

The Results and Conclusions section of the Hay 1987 RCRA Croundwater 
Honitoring Report - Round 4 concluded that the distributlon o f  
radiological and non-radiological constftuents appear to be local ired 
around waste pit #4. 
required by 40 CFR 265.93(~)(2). 

Response : 

No confirmatory sampling was perfomed, as 

No deficiency exists since EPA regulations were followed correctly. 
Round 4 sampling was done in November 1986 to complete the detection 
monoitoring requirements o f  40 CFR 265.92(~)(1). Detection monitoring 
establ ished background concentrations through one year of quarterly 

' 1 )  1 2  **fi,'n-H'~ampl ing. A statistical difference was noticed in some o f  the 
-, 2 _- :-L 
.-c- c f~~~ ---d fullfil the semi-annual sampling requirements o f  40 CFR 265.92(d). 

. . I  

\ indicator parameters following Round 5 sampling which was done to 

full filed by Round 6 sampling (report issued to EPA March 1987). 

...- - 
A& r C * L f - ~ d . /  The confirmatory sampling requirements of 40 CFR 265.93 (c)(2) were -* --n - , r w r ~ i v  \ 

-7/t )u e 

(2) C m n t :  

Page 3 - The report states that a well rehabilitation program is 
planned that will include disinfection. 
substance be introduced into any monitoring wells. 

It is not appropriate that -any 

Response : 

tN-ud-Lrehabil itation program was completed in the Spring 1988. 

m n t r o d u c e d  Into the wells during this rehabilitation program. 
-----~Fifteebell s were repaired. No substances including disinfectants .. ,I ; v - l  I C  

Resol ut I on : 

No further action required. 



2386 
C-nt : 

Table 3.4 - The standards a r e  out o f  date. There are primary dr inklng 
w a t e r  standards f o r  several v o l a t i l e  organic compounds (VOC) that  a r e  
not l i s t e d .  The f l uo r ide  standard i s  out o f  date; the current primary 
standard maximum concentration leve l  (MCL) i s  4 mg/l and secondary 
standard i s  2 w/l. 
Res pon re : 

The standards referenced f o r  f luor ide  i n  table 3.4 was out of date and 
the dr ink ing  w a t e r  standards for some VOC were not l f s ted .  However, 
t h i s  d i d  not a f f e c t  the qua l i t y  o r  accuracy o f  the data presented. 

Re sol u t  ion : 

The correct  standards w i l l  be referenced as appropriate i n  a l l  future 
submit t a1 s . 
Coment: 

Table 2 - Samples co l lected f o r  VOC analysis should be col lected i n  40 
m l  septum v i a l s ,  not 1000 m l  glass containers. 

Response : 

The speci f icat ion o f  1000 m l  glass containers f o r  co l lec t ing  VOC 
samples f o r  analysis was incorrect ly  stated i n  t a b l e  2. 
VOC analysis were  co l lected i n  40 m l  septum v i a l s .  

Samples f o r  

Resolution: 

No fu r ther  act ion required. 

Coarwnt : 

A l l  samples co l lected f o r  pesticide analysis were held past the holding 
t i m e s .  Some samples were held f o r  j u s t  under two months. 
time f o r  the sample col lected from w e l l  MU-Pl(S) exceeded the VOC 
holding t i m e  l i m i t  o f  fourteen (14) days. 
twenty-nine (29) days. 

The holding 

The sample was held f o r  

Res pon se : 

E f f o r t s  a re  being made t o  observe proper holding t imes. 
VOC sampling was  repeated March-April 1988 f o r  Round 1 o f  assessment 
monitoring during which the proper holding t i m e s  uere observed. 

Resolution: 

Pesticide and 

E f f o r t s  w i l l  be continued t o  ensure tha t  proper holding tfmes f o r  a l l  
samples a r e  observed. 
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5th Ourrte t Samlw 

All 'TP" wells were installed with a backhoe. The newly developed well 
decommissioning criteria should be applied to these 'TP' wells for 
evaluatton of well decomnissioning. 

Response : 

Well decomissioning criteria do apply to the test pit (TP) wells. 
Once an evaluation f o r  well decommissioning has been made the test pit 
wells will either remain in service or be decomnissioned appropriately. 

Resolution: 

No further actfon required. 

(2) Comnent: 

The observation of surface water flowing under the surface seal of well 
MW-10 and the fact that not all older wells have protective covers 
needs to be addressed. 

Response: 

A well renovation program was completed in Spring 1988. Repairs were 
done to fifteen wells including MW-10 and the older wells mentioned 
above. Well MW-10 was repaired to prevent surface water from flowing 
under its surface seal. Also, protective covers were installed on all 
older wells that needed them. 

Resol uti on : 

No further action required. 

(3) Cement: 

Page 7 - Lou yielding wells should be pumped dry unless a minimum of 
three to five well volumes are removed from the well. 

Response : 

The well development procedure for low yielding wells is to pump the 
well dry unless a minimum of three to five well volumes can be removed. 
Current well development procedures are in Revision 1 of the 
Groundwater Quality Assessment Program Plan (GQAPP) and Revision 3 o f  
the RI /FS  Work Plan. 

Resolution: 

No further action required. 4 2  



( 5 )  

Cor#nt: 

Page 13 - TOC samples must have a preservat ive t o  ad just  pH below 2. 
TOX samples must have 1 m l  o f  1.1 N sodium s u l f i t e  added f o r  
preservat Ion .  

Response : 

Preservat ive 1s appl ied t o  TOC samples t o  adjust  the pH below 2. Also, 
1 11 o f  1.1 N sodium s u l f i t e  4s  added as preservat ive t o  TOX samples. 
Current sampling procedures can be referenced i n  the GQAPP Rev. 1 and 
the R I / f S  Q u a l l t y  Assurance Pro jec t  Plan Revision 3.  

Re sol u t  i on : 

No f u r t h e r  a c t i o n  required. 

CoarPent: 

Page 14 - What are the sampling procedures f o r  dissolved metals? 

Response : 

For d isso lved m e t a l s  the samples are f i l t e r e d  imnediately fo l lowing 
c o l l e c t i o n  on s i t e .  Preservatives are then added. Further d e t a i l s  
on the sampling procedures can be referenced i n  Revision 3 o f  the 
RI/FS Qual i t y  Assurance Pro ject  P l  an. 

Resol u t  ion: 

No f u r t h e r  a c t i o n  required. 

Ccnment : 

Page 14, Paragraph 5 - The use o f  acetone was not mentioned. 

Response: 

Acetone was used t o  c lean equlpment dur ing Round 5 detect ion 
monitor ing.  This p rac t i ce  was discont inued a f t e r  i t  was discovered 
t h a t  the acetone was contaminating the  samples. Current procedures f o r  
c leaning equipment dur ing sampling can be referenced i n  Revision 1 o f  
the Groundwater Q u a l i t y  Assessment Program Plan (GQAPP) and Revision 3 
of the R I / F S  York Plan. 

Re so l  u t i  on : 

No fur ther  ac t i on  required. 



7 
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(7) Ccnent: 

Page 15, Item 3: The report  does not detrll how equipment cleantng and 
laboratory rn r ly t l c r l  procedures will be modlfied I n  future rounds t o  
prevent fa1 se resul ts .  

Response : 

-can ,,4j<Sampl ing procedures were revised t o  discontlnue the use of acetone fo r  
- Jk3 rvirp=rC cleaning equipment between samples. Equipment i s  now cleaned using 

delonized water rinses.  Current sampl lng procedures can be referenced 
i f ,I *r 5 i . y  I n  Revision 1 of the GQAPP and Revision 3 of the RI/FS Quality 
&,ILrar4 fL Assurance Project Plan. 

Resol u t  ion: 

. - 

V ' m ,  

No fur ther  actlon required, 

(8) Couaent: 

- Page 16, Table 2 - VOC samples should be collected i n  40 ml septum 
via ls ,  not 1000 m l  glass  containers. 

Response: 

The specif icatfon o f  1000 ml glass containers i n  Table 2 for  
collecting VOC samples was an e r ro r .  
40 m l  septum via l s .  

Samples for  VOC were collected i n  

Resol u t i  on : 

No fur ther  actlon required. 

(9)  Ccment: 

d- Page 18 - 40 CFR 2 6 5 . 9 2 ( ~ ) ( 2 ) ,  not 40 CFR 265.90, requires four 
. .,... repl lcates .  

Response : 

The correct  reference intended t o  be made on page 18 is  40 CFR 
265.92(c) ( 2 )  which specif ies  four rep1 ica te  samples for  indicator 
parameters. 

Resol ut  i on : 

Accurate references will be made In future  submittals. 
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(10) Coorwnt: 

Table 3.5 - Some of the standards are out of date. UCL'S for VOC's 
are not given. 

Response: 

Some o f  the standards for hazardous constituents referenced in Table 
3.5 in the Round 5 RCRA detection monitoring report were out of date. 
However, this error did not compromise the analytical data presented. 

Resolution: 

Correct standards will be referenced in future submittals. 

The standard for fluoride is incorrect. 

( 1 1 )  Comnent: 

In what order will samples for certain parameters be 
collected? It is desirable to establish an order. 

Response : 

Samples are collected in accordance with the stability and 
volatility o f  the parameters to be tested. for example, 
samples for HSL volatile organic compounds, pH, specific 
conductance, and temperature are collected first. 
Parameters which not are sensitive to pH or volatilization are 
drawn last. 

Resolution: 

No action required. 

(12) Comnent: 

Neither the actual data used to calculate tile statistics, nor the 
cal cul at i ons, have been included. 

Response: 

Appropriate data and statistical methods were used for all 
calculations as prescribed by 40 CFR 265.92 & 265.93. 
Groundwater Monitoring Report - Round 5, Vol. 5, Nov. 1987 provided 
the data and statistical calculation. 
transmitted to EPA 11/13/87. 

The RCRA 

A copy o f  this report was 

Resolution: 

No further action required. 
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(13) C-nt: 

Pestlclde samples were held past the seven day holding time 
limit for many samples. 

Response : 

Efforts are being made to observe the correct holdlng times on all 
samples. This I s  evldenced by pesticlde samples which were taken 
March-April 1388 during Round 1 assessment monitoring with correct 
holding times being observed. 

Resolution: 

Efforts will continue to be made to observe the holding times as 
prescribed by the sampl i ng procedures. 



2386 
Groundwater Q u u  Assessment Proqru Plm 

(1) C o r e n t :  

The sampl ing frequency for Assessment monitoring i s  quarterly, not 
semi-annually for site-specific parameters, as required by 40 CFR 
265.93(d) ( 7 )  ( 1 )  and Ohio Adminl strat ive Code (OAC) 3745-65-93(D) (7) (I ) . 
Response : 

A semi-annual sampl ing frequency for slte specific parameters, during 
assessment monitoring, was incorrectly stated. However, assessment 
monitoring, which started March 1988, has been done quarterly. 

Re sol ut I on : 

Quarterly sampling for site specific parameters has been specified in 
Revision 1 of the Groundwater Quality Assessment Program Plan (GQAPP). 

(2) Cocrrment: 

The Assessment Plan does not describe the detection monitoring system 
used to make the statistical comparisons. 

Response : 

A groundwater detection monitoring system as specified by 40 C F R  265.91 
was used to obtain data for the statistical comparisons done. 
information was supplied to the EPA in Rounds 1-5 detection monitoring 
reports. 

This 

Re sol uti on : 

The detection monitoring system used to make statistical comparisons is 
described in Sections 3.1 through 3.3 of Revision 1 o f  the GQAPP. 

(3) Cement: 

The Assessment Plan and the Sampling Plan do not present adequate 
information concerning the location, depth o f  screened intervals, or 
length of screen intervals. 

Response : 

Information concerning the location, depth of screen intervals, and 
length o f  screen was presented in the GQAPP. 

Resol uti on : 

The location, depth of screened intervals and the length of screen 
intervals is described in Section 4.2 and Table 4 o f  the revised GQAPP. 
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(4) Comment: 

The Assessment Plan and the Groundwater h i t o r i n g  Reports need to 
establish the direction of groundwater flow in each o f  the aonitored 
aquifers. The Assessment Plan Indicates that the 1ocrlfZcd direction 
of groundwater flow is towards the east. A review o f  the water levels 
and use of three-point problems indicates that the groundwater flow in 
the shallow aqulfer is towards the northeast. 

Response: 

Statements about groundwater flow made in the Groundwater Quality 
Assessment Program Plan were based on data available at that time. 

Resol ut I on: 

Revtslon 1 of the GqAPP provides details on current information on a 
groundwater f 1 ow. 

(5) Comwnt: 

Using either flow direction, east or northeast, indicates that the 
landfill (waste pit 14) is not monitored by the required three 
downgradient wells, as required by 40 C F R  265.91(a)(Z) and OAC 
3745-65-9l(A)(2). 

Response : 

The downgradient wells utilized as part of the RCRA detection 
monitoring at waste pit 14 were installed based on knowledge available 
at that tlme. These wells supplied enough data to indicate that a RCRA 
assessment monitoring program was needed. Additional wells were 
installed in the waste storage area to improve the knowledge of the 
groundwater flow. 

Resolution: 

Revision 1 of the GQAPP describes the updated monitoring network, 
incorporating newly installed RI/FS wells, being used to fulfill the 
requirements for RCRA assessment monitoring. 

(6) Cornpent: 

Section 3.1, Page 1 1  - A.O.O1 level of significance should have been 
used instead of 0.05 level. 

Resporise: 

The 0.05 level of significance used for the Student's T-test did not 
affect the determination of a statistical difference in indicator 
parameters which caused the initiation o f  a RCRA assessment monitoring 
program. 
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Re sol ut 1 on : 

The appropriate statistical procedures will be utilized I n  any future 
stat i s t i ca 1 de terni na t 1 onr . 

- 
(7) C-nts: 

- Section 3.1, Pige 11 - The variance for - large. T h l t  i s  due to a two-order of m 
background wells during the third sampling round. Elevated values o f  
this magnitude for TAWS were not observed after round three, 
suggesting that the third round data may be anomalous. 

Response : 

The very large TOX variances was due to a two-order o f  magnitude 
increase o f  TOX concentrations recorded durlng third round detection 
monitoring sampling. 

Resolution: 

Strict sampl fng and analytical quality control procedures are being 
employed to limit errors in the data being compiled. Sampling and 
analytical methods can be reviewed in Revision 1 o f  the GQAPP. 

(8) Corwent: 

Section 3.2, Page 16 - The continued collection o f  additional RCRA 
groundwater monitoring samples and the list o f  sample parameters is 
appropriate. However, sampling and analytical nethods are not 1 isted, 
as required by 40 CFR 265.93(d)(3)(ii) and OAC 3745-65-93(D)(3)(ii). 

,le 
. \ I  =- Response: 

r -;la’’ 

K z  G L  

i..- 2. / are contained I n  the RI /FS  Work Plan Revision 3. 

The GQAPP state that the additional RCRA monitoring was to be conducted 
,,’ as part o f  the R I / F S  program. 

Resol ut 1 on : 

The sampling and analytical procedures 

‘- f 3  $‘ 

Revisjon I o f  the GQAPP provides sampling and analytical methods in 
Sections 4.4 and 4.5. 

84 



2386 
(9) Coment: 

Section 3.2, Page 17 - The Assessment Plan does not provide I reason 
for the additional upgradient wells. No infornation Is presented 
concerning the establishment of background mean and variance values for 
the indicator parameters. Information on new background well or wells 
should be provided. 

Response: 

The Groundwater Que1 lty Assessment Plan stated that the addltional 
upgradient wells were being Installed 'as specifically requested by 
Ohio and U S .  [PA.' Also, information was presented in Section 3.1 
on the establishment o f  background mean and variance values for 
indicator parameters. Revised Information on the rationale f o r  well 
placement and the establishment of background mean and variance values 
for indicator parameters are being discussed in detail in Sections 3 
and 4.2 of the GQAPP Revision 1. 

Resol uti on : 

None necessary. 

(10) Coerpent: 

Section 3.3, Page 17, - Results of the Characterization Investigation 
Study (CIS) should be used in selecting appropriate analytes for the 
assessment program. 

Response : 

Results o f  the Characterization Investigation Study were used to 
select the appropriate analytes for assessment. This issue is 
discussed in detail in Section 3.4.2 o f  Revision 1 o f  the GQAPP. 

Resol ut 1 on : 

None necessary. 

(11) Coeaent: 

Sectlon 3.4, Page 17 - The wells discussed in this section may be 
appropriate for monitoring pit 14. 

Response: 

Yells to be used for monitorinq in the vicinity of waste Dit #4 are 
dlscussed in Section 4.2 and listed in table 3-Revision 1,of the 
GQAPP . 
Resol ut ion: 

None necessary. 85 
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(12) CoclPent: 

Section 4.0, Page 24-41 - This general discussion o f  Remedial 
Investigatlon ( R I )  activities does not address the speclfic 
situation at waste pit 14. 

Res pon se : 

The specific situation at waste pit # 4  was not the entire focus of 
Section 4 even though the discussion on the Rl/FS was relevant. 

Res 01 ut i on : 

Section 4.0 o f  the GQAPP has been revised to focus specifically on the 
waste pit 14. 

(13) Comnent: 

Section 4.2 - There are several errors in this section, including 
screened intervals and zones that are to be monitored. 

Response : 

Section 4.2 o f  the GQAPP contained a discussion of the screened 
intervals of the wells and the zones to be monitored. The errors 
referred to need to be specifically identified. 
GQAPP Revision 1 has been rewritten and discusses screen intervals of  
wells and the zones to be monitored. 

Sectlon 1 . 2  o f  the 

Resolutfon: 

None necessary. 

(14) Cocnnent: 

Section 4.3 - The Installation Methods and Materials section needs to 
be rewritten to correct numerous errors with respect to screened 
intervals and zones to be monitored. 

Response: 

Section 4.2 of the GQAPP contained a discussion of the screened 
intervals of the wells and the zones to be monitored. The numerous 
errors with respect to screen intervals and zones to be monitored 
need to be specifically identified. Section 4.2 o f  the 6QAPP Revision 
1 has been rewritten and discusses screened intervals o f  wells and 
the zones to be monitored. 

Resol uti on: 

None necessary. 
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(15)  CoPraent: 

Sec 
an a 
con 
the 

tion 4.6, Page 37 - 
lytical methods for 
stituents, as requi 
RI groundwater mon 

The Assessment Plan must Include sampllng and 
re1 evant hazardous wastes and hazardous waste 

red by 40 CFR 265.93(d)(3)(1I). References to 
litoring in the Assessment Plan I s  not adequate, 

even though the RCRA and RI groundwater monitoring systems have been 
merged. 

Response : 

Sampling and analysis was discussed in the GQAPP even though specific 
sampling and analytical methods were not discussed. 

Resolution: 

Sampling and analytical methods are discussed in Section 4.4 and 4.5 
with details included as appendices in Revision I GQAPP. 

(16) Comnent: 

The facility must determine the rate, extent of aigration, and 
concentrations of hazardous waste or hazardous waste constituents, 
as required by 40 CFR 265.93(d)(4) and OAC 3745-65-93(0)(4). 

Re s pon se : 

This i s  the objective of Groundwater Qualilty Assessment Program Plan 
Revision 1 of the GQAPP provides details of the current program. 

Resol uti on: 

No action required. 

(17) Comaent: 

Confirmatory sampling required by 40 CFR 265.93(~)(2) is not 
presented in the Assessment Plan. 

Response : 

Confirmatory sarnpl ing was performed in December 1987 during Round 
6 o f  the groundwater monitoring program. A report was issued March 
1988. 

Resol uti on : 

Section 3.3 of the GQAPP Revision 1 discusses confirmatory 
sampl ing . 
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(18) CorPents: 

Please clarify what existing and newly installed Relpedlrl 
Investigation ( R I )  wells are considered a part o f  the RCRA ground 
water monitoring system and are used In the assesfatent. 

Response : 

The wells to be used for RCRA groundwater monitoring and RI/FS were 
discussed in the GQAPP. 

Resolution: 

Sections 3 and 4 of Revision 1 GQAPP provide specific details on which 
wells are part o f  the RCRA groundwater nonitoring system. 

(19) Cements: 

Water samples should be taken from Paddy's Run to check local 
groundwater flow discharging to the creek from the facility. 

Response : 

Sampling of the water and sediments in Paddy's Run is within the scope 
of the RI/fS as defined in Revision 3 o f  the R I / F S  Work Plan. 

Resol ut i on : 

Sediment and surface water is being sampled as part of the RI/fS 
surface water and sediment sampling program. 

(20) C e n t :  

Page 20 - If contamination is found, site-specific parameters are 
required by 40 CFR 265.93(d)(3)(11) and must be monitored quarterly 
until final closure, as required by 40 CFR 265.93(d)(7)(i) and OAC 
3745-65-93 (D) (7) (I ) . 
Response : 

RCRA assessment monitoring wells are being sampled quarterly for site 
specific parameters. 
details on the assessment monitoring program. 

Section 3.4.2 o f  the GQAPP Revision 1 provides 

Resolution: 

None requ i red. 
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(21) Comment: 

Page 33 - Should contamlnatlon be found above the blue clay layer, 
rdditlonal wells should be Installed imredlately below the clay and 
at the bottom of the sand and gravel aqulfet. Porltloning the bottom 
of the screen 10 feet above the bedrock will not rllw for detectlon 
of dense constituents. 

Res ponrc : 

Investlgatlons conducted up to this polnt have not indlcated any 
hazardous waste constltuents below the blue clay layer. Should any 
hazardous waste constituents be discovered at some future date during 
the course of RI/fS and RCRA assessment activltles, an evaluatlon will 

Resol ut 1 on : 

No further action required. 

(22) Cement: 

Page 33 - Whether or not the 
clarified. Tests may be pro 

Response : 

be made and an rppropriate course of action pursued. 

clay unit Is an aauitard has not been 
osed for verifying this stat-ment. 

The RCRA assessment and RI/FS programs are currently lnvestlgating 
the rate and extent of migration of site specific parameters. 
Groundwater modeling 4s being conducted as part of the Rl/FS to 
lnvestlgate water movement through the blue clay. 
anticipated to be completed by third quarter 1990. 

Thls modeling i s  

Re so 1 ut 1 on : 

No further action required. 

(23) Coment: 

Page 33 - A IS-foot well screen is too long. 
the water bearing zone with a maximum length o f  10 feet. The sand 
pack should not exceed 15 feet. 

The screen should span 

Response : 

A fifteen foot screen on 2000 series wells was discussed in Section 
4 of the RI/FS Work Plan Revision 3 which was approved by the 
EPA in May 1988. 

Re sol ut f on : 

No further action required. 
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(24) Ccment: 

?age 35 - A minfrwm o f  three to ftvt well vo1umeS Should k txtrrcted 
durlng well development. 

Response : 

Although not clearly stated on page 35, a rrlnlwr of three to flve 
well volumes are extracted from the groundwater mnltorlng wells 
durlng well development. Yell sampling procedures are dlrcussed I n  
detail in Revislon 1 o f  the GQAPP. 

Resol u t i  on: 

No further action requlred. 

(25) ColrPent: 

Page 36 - Identlfy which wells will be used for pump/slug tests. 

Re sponre : 

Yells to be used for pump/slug tests were ldentlfied on pages 35 and 
36 o f  the 6QAPP. 

Resolution: 

Section 4.6 of the revised GQAPP discusses well usage f o r  slug tests. 

(26) Coaent: 

Page 37 - Which o f  the wells designated to monitor Pit I4 are to be 
sampled for the organics and metals In ltea 11 m a t  constltuents 
will each well be sampled for? All exlstlng and proposed wells that 
monitor Pit I4 should be analyzed for RCRA hazardous waste 
constituents, as indicated by the R I  work plan. 

Response : 

A discussion was presented on the RCRA constituents to be sampled and 
the frequency o f  this samplhg. 

Resol uti on: 

The wells designated to mnltor the groundwater quality In the 
vicinity of Pit i 4  and the RCRA hazardous constituents for which they 
ut11 be sampled and analyzed are outlined ln Sectlonr 3 and 4 o f  
Revislon 1 o f  the GQAPP. 
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(28) CwPent: 

Ptovlde samplhg and analytlcrl wthodr, as required by 40 CFR 
265.93(d) (3) ( 1  1) and OAC 3745-65-93(D) (3) (I 1). 

Response: 

Sampllng and analysls f o r  RCRA assessment monitorlng was discussed in 
the GQAPP even though speciflc sampling and analytical methods were 
not di scussel 

Resolution: 

Sampl Ing and 
4 . 5  o f  R e v l s  

analytical methods are discussed i n  Sections 4 . 4  and 
on 1 o f  the GQAPP. 
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a. RCRA Pan A permit application? 

c. Correspondence between the owner/operator and appropriate agencies or 
b. RCRA Pan B permit applicaaon? 

d. Previously conducted facility inspection ~ p o n s ?  

f .  Re p o n d  hydrogeologic, geologc, or soil reports'? 
g. The facility's Sampling and Analysis Pian? 

citizen's groups? 

e. Facility's contractor ~ p m s ?  

h. Ground-water Assessment Program Outline (or Plan. if  rheimlity is in 

APPENDIX A 

- 
,v 

7' 
Y 

i/ 
\ i 

CO3IPREHENSIVE GROUSD-PVATER ~ I O N I T O R I S G  
EVALUATIOS WORKSHEET 

The following worksheets have been designed to assist the enforcement officer/ 
technical reviewer in evaluating theground-water monitoring system an owner/operator 
uses to collect and analyze samples of ground water. The focus of the worksheets is 
technical adequacy as it relates to obtaining and analyzing representative samples of 
ground water. The basis of the worksheets is the final RCRA Ground Water Monitoring 
Technical Enforcement Guidance Document which describes in detail the aspects of 
E eround-water monitoring which EPA deems essential to meet the goals of RCRA. 
Appendix A is not a regulatory checklist. Specific technical deficiencies in the 
monitoring system can, however, be related to the regulations as illustrated in Figure 4.3 
taken from the RCRA Ground-Water Monitoring Compliance Order Guide (COG) 
(included at the end of the appendix). The enforcement officer, in developing an 
enforcement order, should relate the technical assessment from the worksheets to the 
regulations using Figure 4.3 from the COG as a guide. 

Comprehensive Ground-Water Monitoring Evaluation 1 Y/N 
~ _ _  ~~~- 

I. Office Evaluation Technical Evaluation of the 
G r o u n d -1'a t er 31 on i t o r i n g System 

A. Review of Relevant Documents 

1. What documents were obtained prior to conducting rhe inspection: 



- 
I 

B. Evaluation of f he OwneriOperafor's Hydrogeologic Assessment 

1 Did the o~ner/opersror use the foilowing direct techniques in the hydroeeologic - 
3s sessme nr : 

a. Logs oi tne soil bonngs/rocA conngs (documented by a proressional geologist, 

b. hlatcnals tests (e  _e.. p n  size analyses. standard peneoanon tests. CIC.)~ 
c. Piszome:er instuiation for uarer level measurmcnts at different depths?d. Slug 

e. Pump tests? 
-. Geochermcal analyses of soil samples? 
,e. Other (specify) (e.g.. h)drochemcal diapams and wash analysis) 

sol: ientist. or geotechnicsl engneer)? 

tests? 

e a o p Y f 3  r5vo/r  
10 SuppiemcnLect  I 

techniques data: 

a. Geophysical well logs? 
b. Tracer srudes? 
c. Resisavity and/or eieccromagneric conductance? 
d. Seismc Survey? 
e. Hydraulic conducuviry measurements of cores? 5:krd:L.F fA tsttec ,,,,hf e f' '0 tFLo .UP ,- 
f. Aenal phoro_Praphy? 

h. Orher (specify) I-. I . . A ,. . I F . . A ~ ~  &a//& -\ 

' - I ' r 3 r J  94 f .  

g. Ground penemring radar? 

3 .  Did the owner/operator document and present the raw data from the site 
hy&ogeo]ogic assessment? * / 3 r ; e  5 d , ' ~  c * s I i ' ~ ~ f  +*'I( i a 

-k 
4. Did the owner/operator document methods (crirena) used to correlate and analyze 

tc\ b u / r ) l >  pb ~ J t 4 / u  o - ' h  / 3  Y l r j e / '  P 

the inforcauon? 

5 .  The owner/operator prepare the following: 

a. Narrative descnxion of eeoloev? 
i - - - .  -. 

b. Geologic cross sections? [&miLL. vu& M.c hfzck' t -  
c. Geologic and soil maos? I 

YfN 

/ 

'Y 

A- 2 
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g. Water table/potentiomcmc map? 
h. Hydrologic cross sections? 

6. Did the owner/operator obtain a regional map of the area and dclineste the facility? 

If yes. does this map iilusaafe: 
a. Surficid geology features? 
b. Strtams, riven, lakes, or wetlands near the facility? 
c. Discharging or rechargmg wells near the facility? 

7. Did the owner/operator obtain a regional hydrogeologic map? 

If yes, docs this hydrogeoiogc map indxate: 
a. Major areas of ncharge/discharge? 
b. Regional ground-water flow duection? 
c. Potentiornemc contours which arc consistent with observed 

elevations? 4.; 4 - . /? .44";.- -e. 

8. Did the owner/operator prepare a facility site map? 

If yes, does the site map show: 
a. Regulated units of the facility (e.g., landfill arcas,impoundments)? 

c. Loc-.;on of monitonng wells, soil bonngs, or test pits? 
~r b. A n e 9 s p n n g s .  smams, ponds, or wetlands? ,- u.- . , O d , d * ,  ~, LSCC,. 

d. How many regulated units docs the facillty have? -. - - -- --, ,,-.- 7, y 

If more &an one reguIared unit then, 
Dms the waste management area encompass all regulated units? 
Is a waste management a n a  delineated for each regulated unit? 

;-r CG-. ) -C?~. , -  - - - - >  -J.'-.( rtc* 

C. Characterization of Subsurface Geology of Site 

1.  Soil boringkst pit program: 

a. Were the soil bonngs/test pits performed under thesupenision of a qualified 

b. Did the ownerhperator provide dccumenntion for selecting rhe spacing for 

c. Werc the bonngs dnlled to the depth of the first conhning unit  below the 

d. Indicate the  method(s) of dnlilng: 

professional? 

/ q * b  , ' -my  *e*'& np*. I 4 f f P k C y  Lyrc"-'rjl'- v 
bonn_es? */a 7/sq ( P L f , \ y n &  S ~ w C u r f  I r > p r d ) .  

uppermost zone of saturation or ten feer into bedrock? 

Y/N 
Y 

i' 

;/' 

Y' 

Y 

Y - 



- Auger (hollow or solid stem) 
l lud  rotary 
Reverse rotary 
Cable tool 
Jetring 

- - - - 

g. lvere the conanuous sample conngs logged by a qualified proiessionai in 

h.  Dms the field bonng log inciude the iollowing iniormatlon: 
geology? 

Hole namehumber? 
Date started and finished? 
Driller's name? 
Hole location ( i t . ,  map and elevation)? 
DnII ng  type and bidauger size? 
Gross petrography (e.g., rock t ) p )  of each geologc unit? 
Gross minera loe  of each geologx unit? 
Gross structural interpretation of each gcologc unit and structural fearurcs 
(e.g.. fractures, gouge material. solution channels. buried s u e a m  or valleys, 
identificarion of depositional matenal)? 
Development of soil zones and verncal extent and descnpuon of soil type'? 
Depth of water bearing unit(s) and vcmcal extent of each? 
Deprh and reason for termination of borehole? 
Depth and location of any contaminant encountered in borehole'? 
Sample location/number? 

Yanative descnprions of: 
Percent sample recovery? 

Y' 

:' 
Y 

J 
' Y  
,Y' 
Y 

--J 

.2($ 

.Y 
-Y 
,Y 

'Y 
. i 

- -Geologx observations ? 
-Dniling observat~ons? 

i. Were rhc following ana1ytic;ll tesrs performedon the core samples: 
Mmeralogy (e.g., microscopic tests and x-rav diffnction )? 
Penognphic analysis: 

Y 
'./ 

,,/ 



--soil type? 
-approximate bulk neochemisw? 
-existence of mcmsmcrures that may effect or incficate fluid flow? 

Failing head tests? s lea +& 5- t;// k lq. 

Static head tests? P 
~~~ ~ 

Settling measurements? 
Centnfuge tests? 

Column drawings? 

D. Verification of Subsurface Geological Data 

1. Has the owner/operator used indirrct geophysical methods to supplement geolopcal 
conditions between borehole locations? 

2. Do the number of brings and analytical data indicate that the confining layer 
displays a low enough permeability to impede the migration of contaminants to any 

B ~ U L  C / M  -8 rY_ saatigraphically low water-bearing units? rt, f-0 5 k I' 3 72Y2 .y3 4 
F - ~  w 4 r t .  , i r - .  f l d  A * r <  . 

3. Is the confining layer laterally continuo s across the en * e site? 
7 ;,4 L -"/ b-:f ,5 -A- 5 A d w  2 3 WJ",IL,kl -. 

4. Did the owner/operator consider the chemical compatibility of the site-specific 
waste types and the geologic materials of the confining layer? 

~ 

5.  Did the geologic assessment address or provide means for resolution of any 
information gaps of geologic data? 

6. Do the laboratory data corroborate the field data for petrography? 

7. Do the laboratory data corroborate the field data for mineralogy and subsurface 
geochemisny? 

E. ?resentation of Geologic Data 

1. Did the owner/operator present geologic cross sections of the ite? 

2. Do cross sections: 

- --w4-./4? 

a. identify the types and characteristics of the geologic materials present? 
b. define the contact zones between different geologic materials? 
c. note the zones of high pemeabllity or fracture? 
d. give detuled borehole informanon incluchng: 

,. -?/I 

/J 

, 

7'' 

#' 
Y 

Y 
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~~ ~~ ~ ~ ~~ ~ 

location of borehole? 
depth of ternnation ? 
locmon of sL=en ~d aooiic3ble)? I .  

depth of tonets) ci saturanon? 
baculii procedure! 

3. Did the owner/operaror ;Irovide a topographic map which was constructed by a 
licensed s w e y o r ?  

2' 5. 2 /&p,f,>,?,+ 5 L &- ~ -44  b 
-*? -^d swp, -CC.YUIL i' / 

1. Dms the topo-ma;lhic mu provide: 

a. contours at a maximum interval of two-feet? 

I b. locanons and illusuanons of man-made features (e.g.. parking lots. factory 
buildings, drainage ditches, storm drain, pipelines. etc.)? 

c. ccscnpaons of nearby water b d e s ?  
d. descnpnons of off-site wells? 
e. si1e boundanes! 
f. indwiduai RCRA units'? 
g. delineation of the waste management area(s)? 
h. well and bonng locznons? 

5 .  Did the ou.ner/operator provide an aerial photograph depicting the site and adjacent 
off-site features? 

~ 

6. Does the photograph clearly show sur fxe  water bodies, adjacent municipalities, and 
residences and arc these clearly labelled? 

F. Identification of Ground-Water Flowpaths I 
1. Ground-water Cow duecaon 

a. Was the well casmg height measured by a licensed surveyor to the nearest 0.01 

b. Were the well water ltvel measurements taken within a 24 hour period? 
c. We= the well water level measurements taken to the nearest 0.01 feet? 
d. IVere the well water levels allowed to stabilize after consmction and 

c. Was the water level informanon obtained from (check appropriate one): 

feet? 

development for a minimum of 24 hours prior to measurements? 

multiple piezometers placed in single borthole? 
vef icdly nested piezometers in c~oseiy spaced separate 4. 

boreholes? - 
- 

I - 7 monitorine wells? 

YIN 
7 
Y 
Y 
7- 
Y 
I.I 

i' 

.? 

/ 
'\ I 

9s 
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f. Did the owner/opcrator provide construction details for the piezometers? 
g. How were the static water levels rne;lsured (check methodls)). 

Elecmc water sounder 
Wetted tape 
Air line 

I 
Other (explain) 

h. Was the well water level measured in wells with equivalent screened intewals at 

i. Has the owner/opexator provided a site water table (potenaomernc) coniour map? 
an equivalent depth below the saturated zone? 

If yes, 
Do the potenriomemc contours appear logical and accurate based on 

Are ground-water flow-lines inchcated? 
Are static water levels shown? 
Can hydraulic grahents be estimated? 

topography and presented data? (Consult water level data) 

K 0.r 8- /;k h r f r m  

j. Did the owner/operator develop hydrologc cross secnons of the vemcal Cow 

k. Do the owner/operator's flow ne& include: 

- .  component across the site using measurements from all wells? 5 ;. . - .  - . / J  . r/nj'+' 

piezometer locations? 
depth of screening! 
width of screening? 
measurements of water levels from all wells and piezometers? 

2. Seasonal and temporal fluctuations in p u n d - w a t e r  

a. Do flucruarions in static wafer levels occur? If yes, are the fluctuations caused by 
anv of the following: 

4 f f - s i t e  well pumping 
-Tidal processes or other interminent natural 

-On- site well pumping 
--Off-site, on-site construction or changmg land use patterns 
-DWD well initcrion 

variations (e.g., river stage, etc.) 

~~ ~ 

--Seasonal variarions 
4 t  her (specify) 

~~~ ~ ~ 

b. Has the owner/operator documenred sour& and patterns that conmbute to or 

C. DO water level fluctuauons alter the general ground-water gradents and flow 

d. Based on water level data, do a n y  head dfferennals occur that may inQcate a 

J rt ~ ~ ; ~ . , , ~ ~ ? ~ . * v * d  . 
affect the pound-water patterns below t K p a s t e  management? 

drrecuons? 

venical flow component in  
I 

/ 

/;/' 

;/' 

.. > 
. >* 

>.' 

Y 
'5' ,- 

I 
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e. Did the owner/operator implement means for gauging long term effects on water 
movement that may m u l t  from on-site or off-site construction or changes in 
land-use patterns? - : Y  * \  d p y d m f i  iv&+ ..m@&”. 

3. Hydraulic conductivity 

L How were hydraulic conductivities of the subsurface matenals determined? 
Single-well tests (slug tests)? /+ :< ,P , + Y  ;+,I  + 9 3 
Mulnple-well tests (pump tests) - P-- r ,  -&- -- 
Other (specify) 

b. If single-well tests were conducted, was i t  done by: 
Adding or removing a known volume of water? 
Rtssuriring well casing? 

c. If single well tests w e n  conducted in a highly permeable formanon, were 
pressure transducers and high-speed recording equipment used to record tCe 
rapidly than-ging water levels? 

d. Since single well tests only me3sm hydraulic conducnvity in a limiud area. 
were enough tests mn to ensure a repmenwive m e a s w  of cpnducuvi v in each 

6 +.. I1 ,-$ Y L - ~  , ’ m h t ~ - * F e w 5  4 
hydrogeologic unit? s+J+4d , s r n  

geologic informanon (e.g., boring logs)? 

p c I - c c I ’ v c c c  
t,,->k 7’’ P 4- . 

e. Is the owner/operator’s slug test data (if appiicabic) consistent with exisnng 

f. Were other hydraulic conducrivity propenies determined? 
g. If yes. provide any of the following data. if avulable: .. 

Transmissivity . 

Storage coefficient 
Leakage 
Permeability 
Porosity 
Specific capacity 

a. Has the extent of the uppermost satunted zone (aquifer) in the f x i l i : ?  m a  been 
defined? I f  ves. 

I . .  

Are soil bonnghest pit logs included? 
Are geologic cross-sections included? 

permeablllty) layers beneath the site? Lf yes. 
D. IS there evidence of confining (competent, unfractured. contlnuous. and low 

how was conunuity demonstrated! -d-,7-pvL , - J . ~  c \ 

C. What 1s hydnullc conducnv~ty of the confining unl t  ( if  present)? ChVSec How 

- 
Y/N - 
f 

Y 

Y 

Y,’ 



I 
d. Does potential for other hydnulic communication exist (e.g.. lateral inconnnulty 

between geolog~c units. facies changes. fncturr zones, cross cut t ing suuc:u~rs. 
or chemical conosion/a.lteration of geologic units by leachage? If yes or no. what 
is the rationale? 

These questions should be answered for each different well design present at rhe 
facility. 

1. Drilling >.lethods 
a. dnlling method was used for the well? 

3 
J 
J 
J 
3 

J 
a 

Hollow-stem auger 
Solid-stem auger 
3iud r o e  
Air rotary 
Reverse r o r q  
Cable tool 
Jetring 
Air dnll w/ casing hammer 
Other (specifv) 

,a 

. I  

b. Were any cutnng fluids (includng warer) or U n v e s  used durinp dn l l lno?  li b c ---...A 
~ 

yes. specify: 
Type of drilling fluid 

. .  
"'i . -1 : . . 

a Polymers 
Other 

9950.2 

r - - - - - - - -  * 

surface? If yes, 

- - -  

c. Was the cufnng fluid. or adchtlve. identlriea? 
d. Was the dnlling equipment stem-cleaned pnor to dnll ing the wed? 

e. Was compressed ~ L T  used d u n g  d n l l i n g  .) If yes. 
Other methods 

was the u filtered tn rprnntl- ~ 1 1 3  

1 m2 
OWPE 
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Were formanon samples collccred initially dunng drilling? 
\Vert any cores taken continuous? 
If not. 31 u hat interval were samples taken? 
Ho* s e r e  the ssmples oboined? 

?.' .; *> * f m u ? q  f+- 

J - 4 -  

' /  --Spilt spoon 
XShelby tube 
-Core dnll 
4 t h  er  (specify 1 

Idenrify if any physical and/or chermcal tests we= performed on the 

2. hfonitoring Well Construction Matenals 

a. Identify consauction marerials (by number) and diameters (ID/OD) 

Primary Casing 
r .  Secondary or outside casing - 

(doubleconsmxnon) ,I 
> 5  y ri> 

Pipe sections threaded ,+k&&: / .> /U> '; #I ~ ,+- 

- Screen 
b. How are the sections of casing and screen connected? 

Couplings (fncuon) with adhesive or solvent 
*.Couplings (fnction) with retainer screws 

Other (specify) 
c. \+'ere rhe materials steam-cleaned pnor to installation? 

If no, how w e n  the materials cleaned? 

3. Well Intake Design and Well Development 

a. Was a well inrake Screen installed? 
What is the length of the screen for the well? 

b. Was a iilrer pack installed! - 

What h n d  of filter pack was employed? 

.. 
0 HZ was the filter pack installed? 

4' 

-45 

.,,/' 
' IO3 

OWP 



A 

lo#' 6 , -,- I ; o e e - y e w e u ,  

What are the dimensions of the filter pack? 

Has a turbidity measurement of the well water ever been made? 
Have the filter pack and scrccn k e n  designed for the insitu matenalt? 

& 1 .&d- d s -  1 W Q - t -  

V&S - -  r-0 i t ' / %  . ? P * J L L J J & M  u d .  

c. Well development 
Was the well developed? 
What technique was used for well development? 

&urge block 
-Bailer 
--Air surging 
LWate r  pumping 
a t h e r  (specify) 

4. Annular Space Seals 

a. What is the annular space in the saturated zone chctlyabove the filter pack 
filled with: 

,'Sodium bentonite (specify type and gnt) J 'C -'y /= 

a m e n t  (specify neat or conmte )  
a t h e r  (specify) 

-Dropping material down the hole and tamping 
--Dropping material down the inside of hollow-stem auger 
-Trrmie pipe method 
&her  (specify) d ) d e  - 5  

%as this seal made with? 

';s 

b. Was the seal installed by: 

I .  _ _  , , 'd,.~w7 ; - P c I < , ~  , '--fl ;Y" - HA i 

c. Was a dffercnt seal used in the unsaturated zone? If yes, 

I' I .  

-Sodium bentonite (specify type and grit) ' L a  Z, 5;'r9& 

--Cement (specify neat or concrete)- Other (specify) 

-Dropping material down the hole and tamping 
-Dropping material down the inside of hollow stem auger 

Was this seal installed by? 

a t h e r  (specify) )J-+ * ?pprf-  'a/' --../-c, , --/c ,>f,,> < 
---f.-n,7 9. .f&y r;a p p  

d. Is the upper portion of the borehole sealed with a concrete cap to prevent. 

e. Is the well fitted with an above-ground protectivedevice and bumper guards'? 
f. Has the protective cover been installed with locks io prevent mpenng?  

infiltration from the surface? 

Y/N 

% 

,Y- 

Y 

A-I I 
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H.  Evaluation or the FaciIitF'S Detection 3lonitoring P r o g r a m  
,& c ' ; I , '  ,< I ' ,T  . ,-'5 >A .>-+ .*bf-. rn-'--j . 

1 
1. Placement of Downgndient Detecdon Monitoring Wells 

3. Art the -mund-water monitonng wells or  clusters located immediately adjacent 
to the waste manaeement a m ?  

~ ~~~ ~~~ ~ _ _ _ _ _  _______ ~~~~ ~~~ ~ 

b. How far apar, are the detection monitonng wells? 
c. Does the owner/operator provide a rationale for thelocation of each monitonng 

well or cluster? 
3. Daes the owner/operator identified the well screenlengths of each monitonng 

e. Does the ouner/operator provide an explananon for the well scrten lengths or 

i. Do the actual locanons of monitonng uells orclusrers correspond to tnose 

well or  clusters? 

esch monitonng well orcluster? 

identified by the owner/oDe:ator? 

2.  Plxement  of UpFadient Slonitoring Wells 

a. Has the owner/opentor documented the location ofeach upfladent  rnonitonng 

b. Does the owner/operator provide an explanation fonhe locmoncs) of the 
well or cluster? 

u~g-radient monitorine uells? . -  - 
z .  \\'hat length screen has the owner/operator employed inthe background 

d. Does the owner/operator provide XI explanation for the screen. lengrhtsj 

e .  Does the actual location of each background monitonng weil or c!uster 

monitonng well(s)? 

chosen? 

comespond to that identfied by the owner/operator? 

1. Office E\a lua t ion  of the Facility's .bsessment l ion i tor ing  Program 

1 .  Does the assessment plan specify: 

3. The number. location. and depth of wells? 
b. The: rationale for thezr placement and identify the basis th31 will be used io seiect 

subsequent sampling locstions and depths in later assessment phases? 

YI3i 



a. Does the water quality parameter list include other important indicators not 

b. Does the ownerloperator provide documentation for he listed wastes which arc 
classified as hazardous waste constituents? 

nor included? .? 

3. Does the owner/operator's assessment plan specrfy the procedures to be used to 
determine the rate of consrituent migation in the ground-water? .- 

r : , , - . d  N : S * . , J d * k  4 " n /,/:s d&n. . 
I,' - 

4. Has the owner/operaior specified a schedule of implementation in the assessment 
,*+ / 's d S p r r i ' J 8 . c  + * e ~ k  p l s +  Y plan? Y", 

-~ ~ ~ 

5 .  Have the assessment monitoring objectives been clearly defined in the assessment 
plan? 

a. Does the plan include analysis andlor re-evaluaaon to determine if significant 
contamination has o c c m d m  any of the detection monitoring wells? 

b. Does the plan provide for a comprehensive program of invesngation to fully 
characterize the rate and extent of contaminant mi-eration from the facility? 

c. Does the plan call for deterrmning the concentrations of hazardous wastes and 
hazardous waste constituentsin the ground water? 

d. Does the plan employ a quanerly moniroring program? 

6. Does the assessment plan identify the investigatory methods that will be used in the 
assessment phase? 

a. Is the role of each method in the evaluation fully described? 
b. Does the plan provide sufficient descnpnons of the dinect methods to be used? 
c. Does the ~ l a n  Drovide sufficient descnorions of the indxect methods to be used? 
d. Will the method conmbute to the funher charactemation of the c o ~ m i n a n r  

movement? 

7 .  Are the investigatory techniques utilized in the assessment program based on direct 
Fnc , ' / t ' I - 7  -p 'cI"yc  t + 3  I &  A r S < S c ~ ~ p n . * f @ ~ /  

methcds? d w - K .  P / d  a c f . " u , . / y  fL5 f P  m(1 - m ; / d H  3 
- 4 T &  -y - r - v < 5 t r ' j * + f . ' w <  L r r K ,  

a. Does the assessment apuroach incorporste indirect merhods ro further suppon 

b. Will the planned methods called for in the assessment approxh ulumarely meet 

C. h e  the procedures well defined? 
d. Does h e  approach provide for monltonng wells simlar  i n  design and 

direct methods? 

performance standards for assessmenr monitoring? 

construction as the detectionmonitoring wells? 

6 9950.2 
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e. Does the approach employ taiung smples  dunng dnlling or collecting core 
samples for funher analysis? 

8. Arc tSe indirect methods to be used based on  liable 3nd accepted geophysical 
techniques? 

a. Are the): capabi: of detecting subsuriacc changcsrtsulting from contaminant 

b. Is the measurement at an appropnare level of sensitivity to detect groucd-water 
migration at the site? 

quality chanees at the site? 
c. Is the method appropnate considenng the natun of thesubsun'ace rnatenals? 
d. Does the approach consider the limitanons of these methods? 
e. Will the extent of contammanon and consntuent conccnaauon be based on Crect 

~ 

methods and sound engineering judgment? (Using indirect methods tofunher 
substantiate the findnos.) 

9. Does the assessment approach incorporare anv mathe-matical modeling to predxt 
contaminant movement? 

a. Will site specific measurements be utilized toaccurately p o m y  the subsurface? 
b. Will the denved data be reliable? 

d. HaLe the physical and chermcd properties of the site-specific wastes and 
c. Have the assumpuons been idennfied? -b& --+ 4-7-  

hazardoas waste consnruentsbeen idennfied? 

J .  Conclusions 

1. Subsurface geology 

a. Has sufficient data been collected to adequately define peaognphy and 
peaognphic vanation? 

b. Has the subsuriase gtochemsuy been adequately defined? ycry -pq w p d - 4  
c. Was the bonng/conng program adequate to definesubsurface g e o l o ~ c  vmation? 
d. Was the owner/operator's n m n v e  d e s n p a o n  complete and accurate in its 

e. Does the geologx usessmcnt address or provide means to resolve any 
interpretanon of the data? 

infomarion gaps? 

2. Ground- water flowpaths 

a. Did the owner/operator adequately establish the hori-zontal and verrical 
components of Found-water flow? 

Y/N 

,Y 
Y 

Y 

OWPE 
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b. Were appropnate methods used to establish ground-water flowpaths? 
c. Did the owncr/opcrator provide accurate documen tstion? 
d. Are the porennomemc sufi'ace measurements valid? 
e. Did the owneriopcrator adequately consider the season31 and temporal effects on 

f. Were sufficient hydraulic conductivity tests periormed to document lateral and 

' 

the ground-water? 

venical variationin hydraulic conducrivity i the entire hydrogeologic s bsurface 
below the site? g'rcdl.- N P ~  + iG a+,,.+ 

1 
F o r  j : l l  2 Lo+ F - ~ , ~ / .  'A7 - 9 y 

I 

3. Uppermost Aquifer 

a. Did the owner/operator adequately define the upper-most aquifer? 

4. 3lonitoring Well Construction and Design 

a. Do the design and construction of the owner/opentor's ground-water monitoring 
wells permit depth discrete gmund-water samples IO be taken? 

~~~~ ~~~~ 

b. Are the samples representative of pound-water qualiry? 
c. Are the ground-water monironng wells structurally snble? 
d. Does the ground-water monitonng well's design and cons rmion  Ferr.it an 

accurate assessment of aquifer characteristics? 

a. Downgradient Wells 
Do the location. and screen lengths of the ground-water monitoring wells or 
clusters in the detecrion monitonng system allow the imrne&are derecnon of a 
release of hazardous waste or consaruents from the hazardous waste 
management area to the uppennost aquifer? 

b. Upgahent  Wells 
Do the location and screen lengths of the upgrraCent (background) Found-  
water monitoring wells ensure the capability of collecting pound-water 
samples npresentanve of upgradem (background) Found-wafer qudi!! 
including any ambient heterogenous chemical characteristics? 

6.  Assessment Monitonng 

a. Has the owncr/operator adequately characterized site hjdrogeology to determine 

b. 1s h e  detection monitoring system adequately designed snd constructed to 

contaminant mi parion? 

Y 

Y' 

OWPE 
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c> ,E,,- &!k#.m,'mrc ;* :v .d W * / G  ;.&'. 

c.. Arc the procedures used to make a first determinationof contamination adequste? 
d. Is the assessment plan adequate to detect. characterize. and Pack contarmnant 

e. Will the assessment monitonng weils. given site hydrogeologic condtions, 
migration? 

define the extent and concentration of contaminadon in the horizontal and 
vemcal planes? ,:- -.;-a&.! -&d A Y- . -  .,,, 

I ' -  . .  r )  r, '; * I n / .  Y d  

f. Are the assessment monitonng wells adequately designed and consrmcted? 

YIX 
/ 

/J 

/r/ 

- 

g. Are the sampling and analysis procedures adequate to provide m e  measures of 
contaminanon? 

h. Do the procedures used for evaluation of assessment monitoring data result in  

\ /  

Y 

3. Is the well firred u I!h m Jbove-ground protective device? 

4. IS h e  prorecrive Cover firred W I I ~  locks to prevent umpenng? If a facility utilizes 
more 1 l m  3 sine!e well design. - ansuer [he above questions for each well design'? 

j 

determinations or'the rate of migration. extent of migration, and hazardous 
constituent composition of the contarmnant plume? 

determine the rate of mimanon? 
1. Are the data collected at suificienr frequency and duration to adequately 

J .  Is the schedule of implementation adequate? --d -- 4 --k 
K. Is the owner/operator's assessment monitonng plan adequate? 

- 

If the owner/operator had to impiement hisassessment monitonng plan, was i t  

11. Field Evaluation 

A. G r ou n d -1Ya t er 3 1 on i ! or i n g S y s t em 

1 .  h e  rhe numbers, depths, and locations of monitoring wells in  agreement with those 
reported in the f x i i i t y ' s  moniIoring plsn? (See Section 3.2.3.) 

B. Jlonitoring FI'elI Construction 

1. Identify construcrion marenal mare5al diameter 

>-U< 4 9 '  - .. a. Primary Casing . ,>'J...', - . I  

b. Secondary or outside casing . '- ~ ,.i , -< 

2. Is the upper pozion of h e  Soreholt sealed with canrere to pm'ent  infi!!mtion from 
the surface'? 

Y 

/' 

Y 

J 

/ no: 
ow 
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I .  Are low yielding wells evacuated to @ness? 

2. Are high yieldmg wells evacuated so that at least three casing volumes are removed? 
t 

9953. 

In. Review of Sample Collection Procedures 

1 A. 3le3surement of Well Depths /Elevation 

1. Art mewrements  of both depth to standing water anddepth to the bortom of the 
r h  ,’ VI . J C P  L A.09 -‘<I d. iU& &:;.or l t / O e O J  wel! made? 

r -Y -2b.J- -**-&4i’ i 

t I 4. Is h e r e  a reference point established by a licensed surveyor? 

t 

B. Detection of Immiscible Layers I 
1. Are procedures used which will detect light phase immiscible layers? 

2. . k c  p c e d u r e s  used which will detect heavy phase immiscible layers? 

C. Sampling of Immiscible Layers I 
1. Are the immiscible layers sampled separately prior to well evacuation? 

2. Do the procedures used minimize mixing with watersoluble phases? 

D. !Yell Ei.acuation I 

4. If any problems art encountered (e.g., equipmenmalfunction) are they noted in a 

7 I >  - i 1””’. field logbook? /-/--&L , i&p*’ -,. 

YJN 

d 

,,Y 
/ 

14’ 

,/ 
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10. If samples are for inorganic analysis, dms the cleaning procedure include the 
following sequential steps: 

E. Sample Withdrawal 

1. For low yielding wells. arc samples for volatiles. pH. and oxidatiodreduction 
potential drawn first after the uell recovers? 

2. Are samples withdrawn with either flurocarbodresins or stainless steel (316. 304 or 
2205) sampling devices? 

3. Are sampling devices either bottom valve bailers or positive gas displacement 
& W  > * W - + L ~  2 - r -  p r r j / T  i m/ /e t * * -  4 

bladder pumps? ,;4tp ,=,.,- , - c r & L ,  ?Am;> # uw i L , * / 4 W  - . ,, : :., I/ * , 

4. If bailers arr: used, is fluormarbonksin coated wire, single s m d  stainless steel 
wire, or monofilament used to raise and lower the bailer? di t * r  - L d  $ y / -  r g o c  

5 .  If bladder pumps are used, are they operated in acontinuous manner to prevent 
aeration of the sample? 

6. If bailers are used. are they lowered slowly to p w e n t  degassing of the water? 

7. If  bailers are used, are the contents transfemd to the sample container in a way that 

&**'';-- dmp,><J- .. = 1 !:&{:-* /- P 8 - * &  ( 2  )'- w&,& 
' /' / 

minimizes agitation and aeration? 

8. Is care taken to avoid placing clean sampling equipment on the ground or other 
contaminated surfaces prior to insemon into the well? 

9. If dedcated sampling equipment is not used, is q u i  ment disasbembled and 
.-e I ' -+-- d d I > J r ' a -  d*&. thoroughly cleaned between samples? .~ wdi J * p  - r,.-zd hm 7 , , , 8 ~ ,  

11. If samples are for inorganic analysis, does the cleaning procedure include the 
following sequential steps: 

a. Nonphosphate detergent wash? 
b. Tap water nnse? 
c . D I s t 11 1 e d/de I on 1 zed water n n s e ? 

e. Pesticide-grade hexane rinse'! 
d. Aectmx nnse? 4 -,yk.,,( 

Y/N 

i' 

/ 

/J 

, P' 

',,/ 

f-i B 
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12. Is sampling equipment thoroughly dry before use? 

13. k c  equipment blanks taken to ensure that sample cross-contamination has not 
occurred? 

14. If volatile smplcs  are taken with a positive gas displactmenr bladder pump, are 
pumping rates below 100 mYmin? 

F. In-situ or Field Analyses 

1. &e the following labile (chemically unstable) parameters derermined in the field: 

a. pH? 
b. Temperature? 
c. Specific conducnvirv? 

e. Chlonne? 
d. -ai? :, ,, 7 *d- / 

f. Dissolved oxveen? 
-~ - 

g. Turbidq? I /  4 -4 I 
h. Other (specify) 

2. For in-situ dcteminations, are they made after well evacuation and sample Emoval? 

3. If sample is withdrawn from the well, is parameter measmd from a split pomon? 

-',,* 4 + -  , .<- w-4 A,-#' 4 -2 . i44w",, '-.. 

, 

4 Is monitoring equipment calibrated according to mannufacnuers' specifications and 
consistent with S W-836? * 

5 .  Is the date. procedure. and maintenance for equipment calibration docurnenred in the 
' 7 -  field logbook? e l , i  / O  f 5 -4, (--I--& -d)+ c&'c.M-_ 

I\'. Review of Sample Preservation and Handling Procedures 

A. Sample Containers 

1. Arc samples nmsfened from the sampling device direcdy to their compatible 
containers? 

9950 .: 
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2. Arc sample containers for metals (inorganics I analyses polyethylene with 
pol )prop y 1 e ne caps ? 

3. Are sample containers for organics analysis glass bottles with fluorocarbonrcsin- 
lined caps? 

4. If glass bottles are used for metals samples are the caps fluorocarbonresin-lined? 

5 .  Are the sample containers for metal analyses clcmedusing these sequennal steps: 

- 
b. 1.1 nimc acid nnse? -: - - - - u v y I  3 ,  :i ~ ? Y / v  g?t..,-c 

d. 1 1 hydrochlonc acid nnse? 
e Tau water nnse? 

c. Tao water nnse? / - A + -  V -re 

f .  Distilled'deionized water rinse? 

6. Are the sample containers for organic analyses cleaned using these sequential steps: 

a. Sonphosphate detergendhot water wash? 
b. Tau water rinse? -~ 

c. Distilleddeionized wafer rinse? 
d. Acetone nnse? 
e. Pesticide-grade hexane rinse? 

7 .  Are ED blanks used for each sample container type to verify cleanliness? 

B. Sample Preservation Procedures 

1. h e  samples for the following analyses cooled to 4 O C .  

a TOP 
b. TOX7 
c. Chloride? 
d. Phenols' - . --, 
e. Sulfate 
f. slmte? 

g Coliform bactena? 
h Cyanide3 
1. Oil and gease?  

J Hazardous constituents ( }XI, ; \ppnaut  L'ILI)? , 

c a - r = - d - -  

#f A-, ,c  - % 
> # h e - C J p d < *  5 C 
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Y'  



' 2. Are samples for the following analyses field acidfied to pH c2 with HSO,: +- 
--Y 

a. Iron? 
b. hlanganese? 
c. Sodium? 
d. Total metals? 
e. Dissolved m:tds? 
f .  Fluondt? 
g. Endnn? 
h. Lindane? 

1. Are orgmic samples handled wihour filtefing? 

2. Are samples for volatile organics umsfered to the appropriate vials IO e!izir ,xc 
headspace over the sample? 

3. Are samples for metal analysis split into two ponions? 

4. Is the sample for dissolved metals filtered through a 0.45 micron filler? 

5 .  Is h e  second pomon not filtered and analyzed for total metals? 

6. Is one equipment blank prepared e3ch day of ground-water sampling? . - 

-~ ~- ~~~ ~~ 

i .  Methoxychlor? 
j. Toxaphene? 

t k. 2.4, D? 
I 1.2,4,5 TP Silvex? 

n. Gross alpha? 
0. Cross bera? 

- 

3. Are samples for the following analyses field acidiied to pH <z with KSO,: 

a. Phenols? 
b. Oil and grease? 

4. Is the sample for TOC analyses field acified to pH c2 with HCl? 

5 .  Is the sample for TOX analysis preserved wich 1 ml of 1.1 sodium sulfite? 

6. Is the sample for cyanide analysis preserved with NaOH to pH > I ? ?  

C. Special Handling Considerations I 
_- ,I , ,".. I C  

\ /' 

Y 

.... I / .  

' /  



r 
1 

b. Same of collector? 
c. Date and ume of collec:ion? 
d. Place of collecnon? 
e. Parameter(s) requested and prtsemitives used? 

2386 
9950.2 

Y 

'/- 

*/ 

v 

I Y/N 

- 1 '  

I I! Review of Chain-of-Custody Procedures 

,A. Sample Labels 

B. Sample Seals 

1. Are sample seals placed on those conramers to ensure samples are not alrered?' 

1. Are sample labels used? 1 \/ 

Y 

2. Do they provide the fol!ou-mg infomxion:  I- 

1. Is a field logbook munraned? 

2. Dots i t  document the following: 

a. Purpose of sampling (e.g., detemon or assesment)? 
b. Locanon of well(s I?  
c. Total depth of each well? 
d. Static warer level depth and measurement technique? 
e. Presence of m s c i b l e  layers and detecrion merhod? 
f .  Co1lec:ion metnod for i m s c r b l e  la>ers and sample identification numbers 
g. Well evacuanon procedures? 
h. Sample withdrawal procedure? 
i. Date and ame  of collecnon? 
j. Well sampling sequence? 

7' 

- 

I 
I 

0. Sample cbstnbunon and transponer? 
p. Field observations? 

3. DO they remain legible even if wet? I r  

dJ!3 a 

C. Field Logbook 



-Unusual well mharee rates? I 
-Equipment malfunction(s)? 
-Possible sample contamination? 
-Sampling rate? 

D. Chainsf-Custody Record 

1. Is a chainsf-custody record included with each sample? 

2. Does it document the following: 

a. Sample number? 
b. Signirurc of collector? 
c. Date and time of collecaon? 

f. Number of containers? 
g. Parameters requested? 
h. Signatures of Dersons involved in chain-of-custodv? 

~ ~- ~ ~ ~~ ~ ~~ 

i. Inclusive dates of custodv? 

E. Sample Analysis Request Sheet 

1. Does a sample analysis rtquest sheet accompany each -le? 

2. Does the request sheet document the following: 

a. Name of peeen receiving the sample? 
b. Date of sample rtceipt? 
c. Duplicates? 
d. Analysis to be performed? 

-&-- 

~ ' + L ~ ~ u i ~ -  

IF'. Review of Quality Assurance/Quality Control 

A. Is the validity and reliability of the laboratory and field generated data ensured 
by a QMQC program? 

B. Does the QMQC program include: 

1. Documentation of any deviation from approved procedurts? 

Y 
Y 

2- 
v 

y 

A-23 
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~ _ _ _  

2. Documentation of analytical results for: 

a. Blanks? 
b. Srandards? -~ ~~ 

c. Duplicates? 
d. Spiked samples? 

~ 

e. Detectable limrs ior each parameter being analyzed? 

2. Are approved statistical methods used? 

I. Are QC samples used to correct data? 
- ~ 

1. Are all data critically examined to ensure it  has been properly calculated and 
reported? 

UI. Surficial Well Inspection and Field Observation 

1. Are the wells adequately maintained? 

3. Are the monitoring wells protected and secure? 

3. Do the wells have surveyed casing ele\.a(ionsl 

I. Are the ground-water samples turbid? 

E. Have all physical characteristics of the site been noted in the inspector's field 
notes (i.e.* surface waters, topography, surface features)? 

~~ ~~~ ~ 

F. Has a site sketch b e n  prepared by the field inspector with scale, north arrow, 
locationfs) of buildings, location(s) of regulated units, locations of monitoring 
wells, and a rough depiction of the site drainage pattern? 

.*VI:.  ;, - . t . . ,  -- 
, ' I ,  ' I  ' , 

YIN - 
J 

Y 

c, 

,, Y" 

OWPE 
A-24 
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\ X I .  Conclusions 

A. Is the facilitycurrentl! operating under the correct monitoring progaram 
according to the statisticaj analyses performed by the current operator? 

,&* e '  I., ' *! , ?T . , J.d. -, 'h,,).- 

B. Does the ground-water monitoring sp tem,  as  designed and operated, allow for 
detection or assessment of any 
the facilit!? -a 

ination caused by 
W & ) k  p. '?  --'& 

k / L l I \ C k  4Hf. 5 & + Y * C C 5 .  

C. Does the sampling and analysis procedures permit the ownerloperator to detect 
and, where possible, assess the nature and extent of a release of hazardous 
constituents to ground water from the monitored hazardous waste management 
facility? 

Y/N 

OWP 
A-25 
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2386 
APPENDIX A-1 # %  

FACILITY INSPECTION FORM FOR COMPLIANCE WITH IXTERIM 
STATUS STAN DARDS€Oi 'ERING GROUND-WATER MONITORING 

F M P  c 
Company Name: ;; ; EPA 1.D. Number: o*j'pqo 00897L 

Company Contact/Official: SS K C PG : Branch/Organization: P 0 6- 
Y 

Title: f r  C/ZA D ~ ' w / s , I ~ -  ; Date of Inspection: 

Unknown N o  - YeS - s p e  of facility: (check appropriately) 

a) surface impoundment 
b) landfill 
c) land treatment facility 
d) storage facility 

G round-W a t er 3Soni t or; ng Plan 

1. H e s  a ground-water monitoring p l m  been 
-submitted to the Regional Administrator 
for facilities containing a surface 
impoundment, landfill, land treatment 
process, or storage facility? 

Was the ground-water monitoring plan 
reviewed prior to site visit? 
if "No", 

2. 
I 

& -  
a) W a s  the ground-water plan 

\ 
reviewed at  the facility prior 
to actual site inspection? 
If "No", explain. - - 

- -  A - 1  - 1 



3. Has a ground-water monitoring program 
(capable of determining the facility's 
impact on the qJality of groundwater in 
the uppermost squifer underlying the 
facility) been implemented? 265.90(a) 

4. Has a t  least one monitoring well been 
installed in the uppermost aquifer 
hydraulically upgradient from the limit 
of the waste management area? 
265.9 l(aX 1) 

a)  Are sufficient ground-water samples 
from the  uppermost aquifer, represen- 
ta t  ive of background ground-w a ter 
quality and not affected by the facility, 
ensured by proper wel l  

. 1) Numberk)? 
2) Location? 
3) Depth? 

2386 
No Unknown - Y f 5  - 

% 

5. Have a t  least three monitoring wel l s  been 
installed hyd-aulically downgradient a t  the 
l imi t  of the waste handling or management 
area? 265.91k) A -  

ground-w a t er plan? z -  - 
6. Have the locations of the waste handling, 

storage, or disposal areas been verified to 
conform with information in the 

7. Do the numbers, locations, and depths 
of the ground-water monitoring wells 
agree wi th  the data in the ground-water 
If monitoring "No", explain system discrepancies. program? A -  - 

. 

820 . 

A - 1  - 2 



. .  

8. HU a Found-water sampling and analysis 
plan been developed? 265.92(a)  

a)  H a s  it  been followed-' 
b) 
c) 

Is the plan kept a t  the facility? 
Does the plan include procedures 
and techniques for: 
1) Sample collection? 
2) Sample preservation? 
3) Sa; :ple shipment? 
4) Analytical procedures? 
5) Chain of custody control? 

2386 
No Unknown - Y e s  - 

9. Are the required parameters in ground-water 
samples planned to be tested quarterly for 
the first year? 265.92(b) and 265.92 (cX1) . 

a) Are the ground-water samples 
analyzed for the  following: 

- - 

Param et ers characterizing 
the  suitability of the ground- 
water BS a drinking supply? 

Param e ters establishing 
ground-water qauli ty? 

Parameters used as indicators of 
ground-wa t er contamination? 
2 6 5.9 2(b)(2) 

- '. -x - 2 6 5.9 2 ( b)( 1 ) 

- ,x - 265.92(b)(Z) . - 
- - 

t o r  - u t  -c!,& 

1 9 5  d d A  
(i) h e  a t  least four replicate / f'- nL%-d / u 

meesurements obtained for each 
sample? 265.92(cX2) ) c -  ;I I r p .  (ii) Are provisions made to calculate 
the ini t id background arithmetic 
mean and variance of the respective 
parameter concentrations or values 
obtained from wellk) during the 
f i r s t  year? 265.92(~)(2) yll . - - 

b) For facilities which have complied wi th  
first year ground-water sampling and analysis 
requirements: 

1) Have samples been obtained and analyzed 
for the giound-water qaulity parameters 
a t  least annually? 265.92(dX1) 

2) Have samples b e e n  obtained and 
analyzed for the indicatoFs of 
ground-wa ter con ta rn ina t ion a t  

- ?c 

*- 
- 

- least semi-annually? 255.92(d)(2) - 
A - 1  - 3 



2386 
YeS S O  Unknown - 

c) Were ground-water surface elevations 
determined at  each monitoring well each 
time a sample was taken? 265.92(e) 
Were the Fund-water surface elevations 
evaluated to determine whether the moni- 
toring wells are properly placed? 

11 it WBS determined that modifi- 
cation of the number, location or depth 
of monitoring wells WBS necesary, WBS 
the system brought into compliance with 
265.91(a)? 265.9 3U) 

d) 

2 6 5.9 3(f) 
e) 

10. Has an outline of a ground-water quality 
assessment program k e n  prepared? 
2 6 5.9 3(a) 

a) Does it describe a program capable 
of determining: 

1) Whether hazardous waste or h8zardouS 
. waste constituents have entered the 

ground water? 
2) The rate and extent of migration of 

hazardous weste or hazardous waste 
constituents? 

3) Concentrations of hazardous waste 
. or hazardous waste constituentr in 
in ground water? 

b) Rave at  least four replicate measure- 
ments of each indicator parameter been 
obtained for samples taken for each 
well? 265.93(b) 

I) W e r e  the r6sults compared wi th  the 
initial background mean? 

(i) Was each well considered 

(ii) Was the Student's t-test med 

2) Was a significant increase (or pH 
decrease) found in the: 

individually? 

(at the 0.01 level of significance)? 
. 

I> 

(i) Upgradient wells 
(ii) Dow ngradi ent wells 

m u s t  also be completed. 
"Yes", Compliance Checklist A-2 

A,- - z- 

A - 1  - 4 



2386 
Unknown - NO YeS - 

11. Have records been kept of analyses for 
param e ters es tab1 ishing ground-wa t er 
quality and indicators of ground-water 
contamination?. '265.94(aX1) 

surface elevations taken at  the time of 

9 '  - 
L -  

- / 

12. Have records been kept of ground-water 

sampling for each well?  265.94(aXl) 
13. Have the  following been submitted to the 

Regional Administrator 265.94(a)(2) : 

a) Initial background concentrations of 
parameters listed in 265.92(b) within 
15 days after completing each quarterly 
analysis required during the first year? 
For each well, any parameters whose 
concentratiors or values have exceeded 
the maximum contaminant levels allowed 
in drinking water supplies? 

- $? - b) 

C) Annual reports including: 

1)  Concentrations or values of D,\A + o  ,% F/?hd I% F* '9 
parameters used BS indicators 
of ground-water contamination for 
each well?. 

ground-wa ter surface elevations? 
- - 2) Results of the evaluation of - - 

d 

c 

A - 1  - 5 123 
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APPENDIX A-2 

INSPECTION COMPLIANCE FORM FOR A FACILITY WHICH 
H A S  DETERMIN.ED IT MAY BE AFFECTING GROUND-WATER QUALITY 

Company Name: FAI P c ; EPA LD. Number: or+ 6 P 9 0  ee P 4) 6 

Tqpe of faciljty: (Check appropriately) 
a) surface impoundment 
b) landfill 
c) land treatment facility 
d) storage facility 

Ground-Wat er Moni torinq P h  

1. Hes(Have1 comparison(s) of ground-water 
contamination indicator parameters for the 
upgradient weLl(s) 265.93(b) shown a signifi- 
cant increase (or pH decrease) over initial 
background? 

2. 

a) If "Yes", has(have) the increasesk) been 
submitted to the Regional Administrator 
as part of the annual report? 

265.94(aX2Xii) 

Have comparisons of indicator parameters for 
the downgredient wells 265.93(b) shown a 
significant increase (or decrease) over initial 
background? 

a) lf "Yesn, were additional Found-water 
samples taken for those downgradient 
wells where the significant difference 
was  determined?, 265.93(cX2) 

1) Were samples split in two? 
2) Was the significant difference due to  

laboratory error? 
(If "Yes", do not continue.) 

A - 2  - 1 42s 



2386 
- No Unknown 

3. If significant differences were  not due to 
laboratory error was a wLitten notice sent to 
t h e  Regional Administrator within 7 days of 

Within IS days of notification of the Regional 
Administrator was a ground-water quality assess- 

a) 

(laboratory) confirm at ion? ) r -  

r c -  
4. 

. ment program submitted? 265.93(dX2) 

Docs the plan specify 26S.93(dX3) : 

- - I) Well information (specifics) 

(a) number? 
(b) locations? 
(c) depths? 

+ l . Z t  r5y'rL L - & / \ S t ' %  

2) Sampling methods? 
3) analytical methods? 
4 )  evaluation methods? 
5) schedule of implementation? 

Does the p h  allow for determination af 

2 - - - 
&"t ""y V.l f lY*  is""- b) 

265.93(d)(4) : 

1) Rate and extent of migration of 

2) Concentrations of the hazardous 

Is it  indicated that the Lst determination 
was made 8s soon 85 technically feasible? 

hazardous waste or hazardous waste 
constituents ? 

was te  or hazardous waste constituents? 
- 
- 

c) 

265.9 3(dX5) 

. 

1) Within 15 days after determination was 
a written report containing the assess- 
ment of ground-water quality submitted 

to the Regional Administrator? - 
d) W a s  it determined that hazardous waste 

or h m d o l r s  waste constituents from the 
facility has entered the ground water? 

1) Lf "NO", was the original indication 
evaluation program, required by 
265.92, reinstated? 

1 

(8 )  W a s  the Regional Administrator 
notified of the reinstatement of 
program within 15 days of the 

determination? 265.93(dX7) - 
a - z  - 2 

x 

- 425 



e) Lf it WBS determined that hazardous waste 
or hazardou waste constituents have 
entered the'ground water 265.93(dX7) : 

- NO Unknown 

1) For facilities where program wes 
implemented prior to final closure, are 
determinations of hazardous waste or 
hazardous waste cons ti tuents continued 

(If program was implemented during 
the post-closure care period, determinations 
made in accordance with the ground-water 
quality assessment plan may cetse.1 

on e quarterly basis? L -  

(a) Were ground-water quatity reports 
submitted to the Regional Adminis- 
trator within IS days of determina- 
tion? - - 

C M  A + ~ - # ' / Y .  6 - w - d  
2) Were(are) records kept of the analyses ~ p &  # RZ/F5 d & h  LrVU -*J)#'m 3 

and evaluations, specified in the ground- -, cyt,,,d F s c / h  .& 
water qaulity assessment (throughout the As- - 8 '  b e r , . a j  4. 
active life of the facility)? 265.94(bXl) 7 - 
(a) U a disposal facility, were(are1 records 
. dept throughout the past-dosure 

perid  as well? - - 
I) Are annual reports submitted to the Regional . 

Administrator containing the results of t h e  
ground-water quality assessment program? (#&muf Fl'h# 

265.94(bXZ) L -  1 2  r> .  ye. 
1) Do the reports include the calculated 

or measured rate of migration of 
hazardous waste or hazardous waste 

>( constituents ? - 
.. 

A - 2  - 3 


